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i_iLl£ 3_3j_«i,l (oJLc 31 mini «[>s jjj -i-^-l ajlsI p ■ ^«" 

(J^>- » j i^il^aJLlj jl£Laalj sljVlj ClLajUU (j-o J-J-ij 

.3-LjJlJI 2 al Utl j \l ,^ /i ^j^« jj S_lL»£. 
>1j2I 4-jJj|j i ii a J-a-^ol (j-i-ll (Jj-ili (j^ C^-J 

(.-■ nut L$jf j-a cjL^SLI! ! jut U& 2 ^ j^ U 1 1 jLSLaVlj 

gLjJjlj i ii 11 0j_A (J_«j_>»j *-«J • i_La_^B ^*j| j JL^>. /^Lu 

J'C i"i_i la o (j i nl (j-o JSLI tjLaj-nJlj j*C i"itLi 4^>-jjI (j- 1 !-^ 

(jl Jjl IJ-gJa .cjbSLII IJLA ^ i^jjJaXI jLSLaVlj 
(j-o ( _ ;r oj£jl J-J-4J JLL-uiU (_£jj J-Sjj ;_gjS i"i (Jj*jjiI 
i-jLi^aJI ^ I r JU-C j^l^jdlj i jLjjjji! jl^S 3^j-<i 

iO-jj^LI! =L«-oL>. (j^ (_jiLj£. ^jI «UVI J-^ jjjSjJIj 

4jSLuI£LlLI 4-<-uJ_L$]I iLii-ul aj£Lo JLi^I^ jj i n'^Jj-Jlj 

oj^SLII j^jl^j SJsLLJI p i.i^ ^ s^LaJJI (^Jl j£LAILi 
cIjLo^LJ.1 j^>o (j^ (>tioL«JI (^Jlj S.uJjJI <1iLsij>LI 



ftXiXiJI fciiUJI LipgJgiSj 
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dJJj ,_£Jjij 4JI Jj 5-u-ulj mtlj 2 j 'I ■ V.aVI i_iljljjUI 
j La ill ^j^** I *_u3_>Jl a\ o" frl !ulaj^ ■- * ' eax) j-La 2l 
( _ ;r 3 2jIj-C. 2j . 4xcLii>.'2lj 4_LajJajJI -i j « 3 1 j a (j^. 
(JS i"i II I J-3-J SJsLLaJI f-j_Uaj^j j»Ljj-AzI «_<-ujjj jjl 
Jijlj_a (J-i-axi ■■ 1 ' jj^j-"-*-° Lta&jjLO 1 jlj^l^ L_LjT lilt!} 

(«JIjlII (_^sj (_^>L>. J'C t"i i Ljju>.ljj (jjlaLLo <j^ SJaLLaJI 
LiaLaj ^gj" i na jj^ j3p 4J3LLa.il jl«j (oia . aLc JSLiIij 

jj_j 1 U ^a 4_uLj_>J1 uj^si c—ajj-t-saj 4_jjj-Laj ^-x^jjI 
1 )| ,>. ^ tl « J^ | g " " % j ,", ^llSI 4 j (tit JL%Hj L$jI 
. 4_ilTiJ*Jv I Cji * <i"i"r tall d w j . .~> I, I 
>j S «JI ^^ SJsLLaJI pjxiaj^j aLCu&VI jjj JLSj 
/yJQ 4 (.nil 4_*jLLa ulitlj j«J 4Jt j-;tc 4_LUaLJj d ulaJI 
4_Ljiu_c lj_jj_>»jj tCji i j * 1 1 11 II JL2-C <J^ij>. j^^-t-u 

(^a (j-LLtJI 2 il k II j-^aj LtjL^i (jlll .-«ljjU*tl 
diij t_JLc *--<_«jtil! jl£13 jlsj .a 1973 aLc jj-lj! 

jl * i nt j-jjlIj 4_La_uj-a O 1 imI 4J1 i nil ^jl Cjlj^laliJl 
J) I t""j lilt!} (j-o «Lua-&I J-^ I L^J| (J^ j^'J ' " ' ' ' 

JyljUil ■ .lUtl d^tj^Lc oLiiUSliLiJI j^Lxall <>a 

jlSJ .3_iiliJ,l (oJUJI Jjj s-iJL>- (>« 3JaLl=-II (j^ 

*i I -»■ (j-o La- 1^1 jJa joJLjlJI (jt^j tiJI jjl j-oVl IjLi 
JL>.I ^1 3 j se ' a 1 1 llLLU 4-l2-L3-L1 I <La_uJjl O-iL^j 



» J-La.J ' ■■ 1 d J 11 tULJI 3j-J^ tj"'J* 1 (jl (J-al (-H^ «UL]JU (J^L>> J^- '■"'"*' ' ' fC-IL«Jl 

I JUt sQrtJ (j-3j . r«^e-2 2 J jLc 2 J iUA» (jjj> SJjjJa LJjJ-3 (jiuJlJI (j-a d ji*r->LU 
I j ~ I j La « a «_j^iaj 2jL*-a *x\ A .j ,Utl jtj Sjj^jiJ! ^jjs I ju jjLvujVI JLaJ r«J 

j_}u-a_a pjjJa^_4_i ^ 5 la ' 1 1 £JLA ALa-ukl ^jJjv £>£. (JjjLuI ^j^** I ^^1 i n**n JL9j 
jLLllj Ja-aJJI ,j_o >LjL* LLLloJ dJiiaj ^jJI cJsjJ! ^ SLjlJI 4^LLaJI 

j_lal jjLa-~i i i .1 LiJLa Jlj i nil I jut ^Ir 5jL>-VI ^Js$ . 3-aj>L9 LJjijJs 1 3 j ^j 
3_aj)Ll!l JLl»-VI <j- 1 1 r-i a j 4jjiI i^'qVI jLjIjjjJLi 3SU"U ^LuLljjJ! (jiLaJJI 

(j_a j«_At cLajJL>. ty\£- JLpLUJl ^—II /LiaJu ^j^>* z\ ^ • ' 5 11 * 11 i < u2m (j_a 1_Aj-lCJ 

tjj-j-ij ^J\ ui-i Jq i J ) rt *j Lca^aoa ^jLojj 21 /^j (C$5 i u a ^jl Ly-^3 Jr!-^- 5 ^*J-i 
^j"i j * 1 c~*~^ ^ - '•! J " „ ' f-° (J-aLiLiJI c~^ ^-Jj^^- 5 '(J}^ - * 3 ^ h ^ 3 " J ' a ' 
(jH Jj' La->J| «La3jj *jj '*"*" (J* 3 J"^' 4_aJu>J ' " « I .J a * *, I 0JL& * JJ Iaja I ^ * L<a 
^Lj^Ja ^j iM*T1 A^j-tZn 4^,^_aj5e_a '"-^ I laj 1 ■■' ^jl ^^ 1 11 ill TtjjLijI ^—5 ^J ■ ^-~»- 1 jci^ 
(jl 4-jj i"i ; gUCj-gje-o (_g2 V-^i 0^3 ' I d'^J. 1 f-° «' J-C 3-JLv (^ oii-J) O^ 5 " 
.Jjjj-LaJl IjLA /jr^. CjjLlu La ljjl 4jjl_Ua_>J1 dlljLxjVl ^j-a Lll JjJL>»j 
(^-Jj_S_«JI (jJs \ 'i j i 1 ~ (jl J "-"- sLJI j_i^u>JI V (JLUI Jjj 1 11 (ji^- j^J-ij 
O LlLlj-I, I rU , ,, ilj jo_c.1_uj V «I_LJIj SjLojiJI (j-a LULx-il-l JLjJLjo-jj^ jiV<m 
(j I C LjJLc. l_L«_i ^Vl «_3j_j l_Lil 4j*_uJJ! OjLSj . I jj'a j'hi 1 (_^jJI AjSjuJI 
LjJ ^ alj. i_£JJI rft-UaaJ I (_gjLoj>Jil CjIj_UI lillj) sLaloJ L^la ' ^ a b ••> a Sjj-Lal 
joJLkJI ^JLa (j^Li (j-C ljjjj_ui LLLIa (jJ-II I j'j'^'''*" '"■* LuJ-a jjljUiSj ijjlj^/l 
3l_j_>JI J_«_>J 2 al La II (j_a L)J)jlj_a ^j a » J i_alj i" , a] ilj_ji.Ij i7cjjLl!l J-^- 

SJLjlJI 4^LtaJI jJiLi^ia ^jl\ (j^JajJil 4_uu»lj Sjj^-ua i^j-J (jlLaJjJ I JUfc jj^ 
^j_a j_uSJ1 lIqJLi ■■" 1 JUjJJ « I gjLilaji rt j fiU_uJu /] uilg fQ^.1 aLoIlAI ^j-a ^j^?e^ 
I_Lj» 7-j_La_i jj_a2l ^1 (a£Ltj) 1 (j a " -- 1 I J)j_flJlj (_gJ)L«JI Jlj-flJ I (jHJ j^-'j- 1 *^' 
LjJjLs- JJlj • La Sa J)>><II ( _ ;r X-!j)L^^/l V l$J uuJIj (^LoivVI LtJUlJ (j n i'o 



8 



(jj-i jj . ^.".tl 1 j_& (j <j (<■> » iLxSJI 1j_A (_J3 Sjsjl^Jl * j iXI^JJ 7-jJaj (jl uj^x 

. ( _ ;r x-oL^2! i_ajHll ( _ ;r a 3j^-" (»J-c *_o 4-uil«-l' (3jL2^>JI (Jj-^^ *— ^La^^l 

4_LjuJI l^sLtaJI j 'I • ■* a -i la « a /ylaJu ^Jj i ->'*» d » i n"i ( _ ;r 3 i_sLjSL1I IjLA «_2j 
(_, Ir 2 -al La tl , ,^j ^1 3j-L=ii Jj^l J.^Atl ^^ . L^j 3U,"jll Jj| , M Uj 
J ■■-''I 4-L-SxuiXI LgjVLaloJj LJL>- Sja .^.tl jJljj l_ ij£ i_£j-<J (^Ltll 'j» cajl 
«L^_La d 1 J v ^J ^ " J 4_Lj_J1 j_}Lt-aJLI (j£. tit^t-ul 3jj)j-Uaj cQjl^j (_3 
4^Ual! diih-^l j.^1 is>[\ (^Jl jj k""i 5 rj~^!>m 3~ii,ill Jj-uaAll ^j . 31>.Lcj 

djLLa T pJ.ljjUtJI ^SjjIj^JI 42LLJL3 iol^JI 4lliaJL> Ijuj c^-p. 3Jjj-J! 

3j ' ' t -^ (j-°-3 •<_P =, J^'' Cy^^i Cr* ^ij'j- 1 *^' 4J3liaJI j<sj jj_>Jlj jJLl 2 al U'a 
IjijJsj aj\ yC Li (j-ijj-jijJi-LgJI Cr"j ^LsLLsJI J j r ^-i L»-a j 4j^ji>JI CjLaiisJU ^1 
dj i M g i"itl 4^LLaJ! pjjlsjjs ^1 Jj ' "'** f-jL"-^' (_L%ajJI ( _ ;r 3 Lolj . I jl ■*"■ . .. « 

cQjjjjta d j, ii n i~it| S^LLaJI pjjjaj^ ^^ «_<_ujlij| ( _ ;r L^. I a -T" JL9J .Jj^iia J'C i"n 
•» 1 1 aj Lcjj^^a ajJsj (jl l_LljL>.j . 4-ifL-JI 4-flia-Ll I <_a^jJaj 4gJ3^Lcj (Jj-jSLJI 
J_y>- jj^I (Jjj^Loj 43jj<-o ^a t-j-^J^ (lAi <*L*-" p^UaVI Jijj (jj. LJjjJLaj (^ 

Ljjij_3l JLJSj . I j " 'I j i a j SJaLtaJI U^ pjjjaj^s (j_oL\]l (_L%oji!l (JjLujj 
(jl . Lg-j (_j_la-se-j (j-j-II SJljI^LLI d jo iti^LI Ij-laj pjjJajll I JL^J Li^>L>. y '^>'a 
J^sljilll ^ 4_<J>LSj«JI tljL>.jJ w '^a? .,1 U~_. jaJLtll ^ /.uLall 41LUJ! J-^3J 
' - , ^" ml tj' 3 ' rt L>* ' j* rt (J-aLtllJI 3jj)j-u3 ' ' i J^ 4j9LLaJl jjl_t-a_a )<_« 
Jj^aiJI Lol .sGli Jl^ (^3 LajLit (j-uJj (jl m'lVI ^pslj^.! 3_aju>J 51uj/J 4^LLaJI 
3_Lj_JI 2 al U tl j^Lual 3_oL«JI ( _ h ajL^iiJI (jritj JjlJIji j_ii.Vl j «j-uLi!l 
(jlxaxmXI LdijjjJaj CjVL«j CjLJlSLal (^1 jj Lag] I (^Jl 5^Lual 
.(jjJSj-U 4i!lj isljill JJ<3 o> l?^ V>^ v 1 ^-" ^^^ O' J- ',? 









(JljLo OJL& 4jJjl3 (ji^. «'j^>- 4jIj hjLjlj^U jLJ! j_u 
i_ijiiSl (_;^iJ! 4Ja3eJJl dJUj J_Laj . 3jlJe-i^> (jyk Ljjli^ia 
' '''^ jjS ^—jlj-uj 3-Aj J"-^' ^>*- u ' J.!** tl>'- i - uj ^' ' f^+** J' 

*_oj iSJsLkJI VI «JsljJI ^ I. - , unt (jL^J^U Ltj.^, 
(^ ' J~j i *Jj SJaLlaJ! j^J JjVl (jL^VI lilljjl 

lA^ .tae i ii" J <3_l*_j_lLiJ1 djLJaji *,' * ^J LaJ /^i£. 43j JL9 jj_« 
w I C 4jjjJa (j_a O-SjJI Cjli ( _ ;r ^ JJ>JJ . <!*■>■ I .^.t 
L&iS 4-pJI djUSKIl (^k:^ 2._.,Utl ^^ Zjl*j,...\\ 
i_> (j -1 ^ l£3^'J «bt_j_LLaiJ JLu_u ^—Jl Lijtjj JU (J^tlLjJ 

J< nil 2lsLLJI JUjO^I jl^ c^l£ ^1 dJQj ^Jt 

(jj-^ 5 - 1 j" c I tali i ub (jl^ 4jIjuJI (^ jLJI Ij a uuSl 



II 



ftXiXiJI oJlkJI LipgJgiSj 

(JjLkJ.1 I jj (j i st\ (ji LUaji ^"ir I U"u n Li (jl£j .^fljlr t_.iilllj /a^jljLcl JjlaLLo 
,-,! iSlSUI jLtaJ.? »j-Sj igj- 3 *' t-iJJ-A (ji^. SjUj,„lt i-.lj \Vlj 4j-|,„^| 3<~1 ;.^»t 
Ij * A ".si £jjjj|j ia I » U 1 1 (j_a ja^jj|jje_a SjLjjj LtJL^aj Jj (_£jj>.2| 4-pJI 
3jj>.LlLlj (JLZcjVI -i j~"* I La"; i "I J (jL^4_i£.lj_<iJI (jjL^JI i_djj_>ij (_j-l^. t-LjjJI SjJ^S 
(jj-Lal—Laj -ts^p LvLUi_d ^1 I j 1 i *-> J I J^** *J - ' "^J SjjJj. JjI^LLa i— a I uuSlj 

<_,_!! LJjJaJ I jl fjj ui j II j_jjLlII Jj< mi* ^ SJsLLaJI 3_usjtt LJ ?r i ^~* j 
Ji.ju (jLcuJVI (jL^Sj^iJI dlij^^ .3 n^LU 3j}Li!l (JJJ-2JI ^ «JL»JI jjjLl 

JLSj tu-il Mi-wat (2>c M^J-J SJaLLal! j-Li^o (_£jl3c>JI /«ix-ii]l (JI <n"i i ill j ua£ 
d c J ' " ' JJ " (J' u5> 3ej> "' («Je-dJI (j-« M J 4J LjIsLlo^I LjLl l aJ (yJ-Ii fQ-a^Li jo_l 
cLjj^Ja Ij-j-a I /- i i" (jl ( Llj LLajj-j) jc_d 2I 0JLA (_£JL>. 2 (0->J * ~>^ (j"° J-^' 
4-11 n »"i 1 nlj lLj a ' II 1— a I ulUSi (jl VI i(«JL«JI JjJ cfi^' 7" ." "*" o'\3 A * ' " '*' 
«LLa (JJ^>- JL9 a^s_(2j1 (J^. Cjlj-us (j_a 4_j )<_"_<i"j La (—11 «LaLual 4J9l Lai! j J_t-a_«i£ 
.(jjjj>.VI (_^i^. Jjj-y*'H .-J-ujI CjLjISLoI 4j <j-\1oL«j1I cy"^ J SJsLLaJI jjL^o ^JJ-" 
L^al ui"al *_o («JL«JI ^yfl ,_, i^"* 3jJi^ ajiitllkl CjLjVjJI .Sj» ir> (jjal^j I JtSL&j 
Sjjdl j •*"- (jL^ujVI (Jio 4 n^LlI ^ Lj-LSJ ' SaJLtJl (jSj . 4-al JLJ>-" 1 nlj Ja-flil! 

) i.anjj SjlxjJJ cjLjV^JI o^jLij. ^1 («JL«JI (_j^ jj>. I (3^-«^- 4j^ j-^2 l5 J-I' 

■ (jl^jintl jL>JVI dilju 

j_La 5.J.UII ^ S^jvjjj OuL^ 3alUll 4^jjjJ,| j \l ,^1 1 J£ (j| il m$j i'IijII 

^ic (jLcajVI 3jjl^ (_jSjji 11 j (jL^ (0-^I.Ij j<U-uL>JI (_LaL«JI (jl (Jj .(jL^ijyi j»JJl^ 

jl «Lj_iIjJLC. iO-jLS LjI sLualj-C.! 4_aJ_>J I j «^j LaJj j 'I .^tl aJJb (J^ <*i 1 J 
w ^"" " I jSLij S^LtaJI O-iLS I JlSLa . 3j_aJLo jl 3«Lu i4_ujj>- jl dj^li n i4_i£.L9J 
L^JLJ^lajJ L^-al JL^-**u ui (jLt_uJ VI ty\£- (j-^Jtlj (Su< d *J .Ull CjLilajt_a (j_a 3jL>.1j 
( _ ;r lll ( _ ;r it (_LaLnlIlj )ijala"Jlj a\ JLy"u 11VI 'Lloj^ (jLa JLpQlLij L^jiji (_LaLnlIlj 

d I ■ 5j-< ■■ rt .S JL^-**i i nj (Jj (jL^ijVI (—UsLa Cj^JL>. 

£L3jL«_a ,j_a JUJ-J (jL£ l_^_al JLit^ul j 3alUll (jl uiWI ( al uu^l (jl LjJLa 

Cjl!i (_a I J_A (jiJj . d * ^ * La 1 1 /^Lc. 4jj-La_u_u (_g^**i 1 n a (j-o JUj-jj 4^jl JLa «_t^jj 
2~>l La II j^L^a_a ,j_a JU>II i_al uu^l (^L. (jl mjVI <J1j1jJl3 ,jja JLjjj Cj^jJI 
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tyoJIaJI \jgmll jjic 03IKII subg 

I J&Jbj . «Gj JL>J1j 4_4-l J-iJl j " ' a v 1 sLal JLa-**u ul (CQJ i u a ^j^a f-^J- 5 J 3jUJL>J1 
»*^" I gg3 3 iil->. J£ OJL£ «L2jjVI ,jJi 2 1 1 nli ii (^ 2al Utl c- j i >, j_a (J^--2 '" a 
-1 -» A 1 1 j .-^^ (jL^uVI (Jio !HiLn3 .(_^jj>.| '"'I aia. ^1 (Jjj^s^JI aLo! (j}^V 
I j" « Qj j i ii t i"j J 3e i ■ '■*" Li J J J I Cj Ll Lc. I Jj'a Ou L£ 4 _ JT HJ I Sj^-oJ I (_j-3 (_gj^5tJ»J I 
-1 se a II i_al uu£\ (_£-il .X9J . LuLLajjj fjjs (_^sL>. J'C i"nj I j S La I ' a ^j*-*.' (_y3 
j^i-ljl «_ o_j . Ltjjiajj I j» i ujj ( _ ;r 3 4-ic I *<^tl 3jj!U! jlj n"u nl ^1 (_£jjoJI 

(_3ljJj_l_u1 jj-* J J->0 (jy^-il Cjl^_t-£5 2l ^J^->* ) l_dl_LA l". )JS (^ 3* J '"■'" »_l_uLUl (JjJLJI 

. 4JjJL) j Si ' a rt j^^- '-"i"*" '*' (j^ ^J^iJ 4HjL$j jj^s * ) J-^ J ' ^ j i a£ ^jt ^—J! 

j La c ^LujVI (Jio-ljL& Lojj t7^ L#-Lo Uj^>- JLj i"ii (^lIl-iLLswjJkl liilj ( _ ;r 3 
j I U uij^l _. 2 alUtl j \l ,^.i j ^c , t-Va (j^jj ctuJL^JI -il-ijlj 2jjjjJI 2alUtl 

. LjJjI UJ^d - S ^J iLaLLaJ! /jua I j J i a " 
(aJjJI jL 2jjLc 4£:Ll3 <jJj£j (^Jl SJaLLaJI j^l ir-il (^jLSjjVI JjJalJI ,_£.>! 
dljuij LaJLuj (jj I i j ' I j 2 al Ult 3jujU>- jjL^aji I JLaj ^Ij JU V l_Lt>-^JjjSilI I j 
S^Lj/J 3j£Li!l aJJb JJjJ Jl^J hjLjuV I I j j a. I aj Jl^ (j-^' CjLaj^U ^>. (<uJlSjJ 
jjlll j Lajul d K i ii 4 i j ^ al ! I *l_t£, ^j^a L^jtjj-jj LLl^jJj I J^'^ «-Laj cL^tjj-a 
2jjjA-^VI 2alUll j \l ,^/i I jljjlsoj i2_JL>JI 2alUtl j \l ,^/i 4j.}jjl^o ^^ 
«L)JlJJL»^ J^C LLLlC.1 ^j^» o « * ^ji Lbu n^J JUu fOJ «Ut j-^ « J j J ro:^^ *(J-* 

. Ll^jJjXiIIj foJL«J1 2±^i ^ (j^ji\ (J^ »■'"'■ tjl ^j 2jJL=>JI 22LLaJI j.al i^a 
2^LLJI 2jjjV (J^ L?j>iJ' rLaJ-J^I 2^LL ^ ^UJjJI j^-l cijjl*jj o^^j 

/J ' eaj j^paj 2l /jr^. lJL>- jc^>Ji 5> j » La ^j-^j^ <a m ( 3-^ > * f-^'^' l^ JLLa^j 4jl3 
^1>. jLl£i2j sLjLs ^jj>-I SjLuljj i«L>.j^ (J^-lLc Asla ^—Jl L^LeajtJ 3jljj>* 4j>-j.S 

.2^LLaJI 2jsjl JjJ 4 1 1 r-> j I -i ij^ 
(^Jl tjl in 'iVI La- I j ! jLL :j_a (j_AJJI (jJ! jjLJLj ^JJI Jlj mtlj 
i_§j-i tjL^uj VLs . ^-x^aj 2 1« ^jjlIjI »j o"i i ii 1 (_S :i il^>J1j S ^J J * ' ■*" C 1 ' 3 ~*~ " t * ' ' a 

^jj <JI VI i2^LLJI (j^s -J .^.U^ «!jjV «LaLol 2jvLiLI JxuJIj ^j-' 3 -" ^^U^ 

^j j« LaJI "-1 i j-».tl« tiJLt «_LLa jjtj «U 2jL^J V IjUs-lj LijjJa O^^J! Cjli ^^ 
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ftXiXiJI fciiUJI LipgJgiii 

. l_£jljjjl r-LojjVI J c I a 1 j Sii^iLI 

(^LkJI uj LaJI (_^-l^. 2JsLtaJI ^-^3j (_^J| 3j k»~tu J laAll I jut ^3 ^j S * i "j 

(3La I (^1 j la ' I i "J ^j^l ,^" -^.Vl jji ^'j^ ^*^ ■'j j i a 1 1 ?ca^La JljJLsoj 

1 LoEj^aj ,jl L^JSUj (^ JJ! (j-°j-"i JUjiI^VI 5jijLiJI 2_JL>JI 2JaLtaJI jjil <^->a 

3j * ' "J J ' *"" " *' Cr^ ^JsLtaJI <j-° 4i>-L>- (jM- ^ d< ^ i im i ii (_£J-JI Jjj^JaJI 
:2_JLUI t_^l^>JI 2^>J|jlaj (jILdJI JLut^aJ! (^k. 2JsLtaJI j-Usj (^Jl 

2alUlt 2_JUJI j^Ii^iU * 

.2_aLLlJ ^I.s- i mUj (^JUJI ^J^L^OM * 

2alUII £yi (_£j_jj_2ill (jjjjsll * 
.2JLjJ_Jlj 3ljn~miU jJ)L-ail * 

»3^JLi j Mijtl J>jjj (^lll jj)l ir-iU dllj 2alUlt 2_JL>JI jJjLualLi 'j 1 a S 1 I 

(jjjLlII ^j^- « j (JljLo (j^_Ls . SJsLtaJI jj-o («^jL>.LloJ (j-a jjS alj t;r <j/Lu/2l 

, d al U tl i ^y J a -1 j" I .1 U". rt ^-yj £J^>" d j in (-J3 ji^r ni 2I * ii 111^. I ty\£- q^JuCl*-* 

CjLl>.L>JI (J^jvj (JJLujI (-5 CjlJ1^_l>J1 /j^£- J-oHjlj (JljLa jj>.VI -ij'^«' (jl Lii 
3 mm Mitl 2JaLtaJL£ S.iJL*_LU 2JsLtaJI j\\ .*« ajicluij -1 g-Lajj Ojoj i3_5lj^>JI j 
j 'I .^11 ojut (jl VI .2 al ta II (j_a sGLillalLo (jya*j (jlr J j Lajcll 2_u|^J|j 
(j_a (jL_uJ VI dCI j" , ,. i La *_a 4_)jLaJLLj j£jj ' : ^J-^ ^-*^ ^JiJ) «."< 1 u-U 4_«_aIIjt_a 

:3_uoiLu! J ma! Sj^ii^l .JUJI ^Js 2_JL>JI aJaLLaJI jj>li^a pj'"" LuSUj 

2 al U tl j \l ,^ /1 ' . . Lac J'C nil (jJ-II (jr&J 2jjjA^VI 2 al Utl j \l .^^ -I 

' -n 1 aj j 4_uL>J1 
2_aJlL>J,l <Lcl^JI_i /a^t^JI -I 
1 la ^*'l -« j 

jLiJI-^ 

(1) McMullan, J.T, Morgan, R.Murray. R.B. Energy Resource and Supply 
John Wiley and Sans. London England 1976, PP, 66- 93, 342-344. 
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tyoJIaJI \jg.nll v,JLc a^lKJI &u>g 

(J I <n"n r>Li sLuLj^SLII iaLLJI lJlJjj <~«l t-»-» ^ L^j jj^j 5_i 53-JI 2 al La II -3 
.SjjijJJI cj^icLiLI ^ (_gjijJJI jLLajiiJVI cjLJLsx. ,2>c. <L^jI_l!I 3jIj_>JI 

<Uj$i»?l jd^lf -I 

{j-C ;y-J-i JL9j . *1^Jl 4_«jJL*_a ^Lt-u (_£ ' : ^ ; >- CjLbLS (JJ->»J jj-« L a - ^ q j - C^j^Sj 
(ji ( _ ;r J_«_4J i4_i>-^U! (JlalLt! CjLJLsJtJ jjQJI iLajJLC jljjs (jj^ (J^ 56 -^ '**-* 
(jlj jlj_LI j>JUt ( _ ;r ^ 2 31 La H (jj_^Je_o ( _ ;r ^ J-^P f -' 4i>-^UI (JLajJI CjLlLiC 
j Si ' a rt ljJ^ j mi "j . «Lj^_tia_*J 1 I g-i-pt >J j—b j-ujLill ^j^** i OjJL>. I JL9 O-iLS 
CjLj^j_o) 4jjjjjijjjLjjt ^lj^ (j-a Lt-Lgjv (j^SJij L^JI (_y3 2jjj^-- > >I S^LLaJI 

*LLLS j^j-jxI t <_ilj mi ^ya 4-allifcjq t. < in i ^—Jl sL^LUsl ((j-tjxjj JLl^JIj ^j^jj^JI 

(j^JjSJl d 1 i 11 1 ' fiLLLSeja . (j^J^SJl JLu_u3 Ij {j\s>.^yULJj\^ Cj^T ' "\g 2lj C jjj-j£jlj 
^Lii_o jo^e_flJLs ij^s- I (j-JI jiiaji (j-o SjjjjLs- 2I j^l ir-ill lJ J2 (j-\J>- j|j J-LgJ I J 
Q^jj^JI d 1 1 n 1 Oju2jj1 1 olS (Ai-C ^j\ mi ij .^-j-uL-ul f]S> mi 1 (j^jjSJl jj-o ^j^SJLi 
(jj^Lljj il g-L3 4Jj|jJ»J,l 4^LLaJI *Ll<iS ' " ' * ^"j I 3-iLU (_y3 CjLJjjjijjJi-LgJI jl 

^■srtti -i 

<UcLLLaaJI 3jj!iJI j Lac ^^ \jfljll j 1 , ^ ^s j_gjj»_>J| (<i^till =Luutl Cjj^ia 
da> (_p3j2l (j-o m,j^>-I p^ 1 (j^S 4JI m"i ill j mi" 1 1 L^-Loj 4_ujjJI Lljjji ( _ ;r 3 
jj_a p'j-il 3jLC (_£j^*->Jl AJe-fl-ll aj ^ li a O-so r-jj-bj . «LLa (jjj^iejJ j^jjj 
Qj^JI 3jL>-j ( _ ;r 3 Sj^jIlLI 4JsLLaJ! 4_l«^5 ^j LgajJI I j'J^j" (_j-3 1 alliej Jij^jJ! 

'■(j-& jaiE-i!l p'j-il (O-Alj • Lg-i-a 
:Cl>J1-I 

3jLa Cl^>J1j . C ^J-S CjLjLujI LiLSj ^ jjx^j j-uCb (_Jj cLul^j 3 j j < <a > jo^t3 ^—11 
£ LL 1 jj-a 3j-_jjS 4-U-tiJ i^J^. j^^Ii^t-J J L^J^^ * ' f^ 3 *-^ 1 p 'J- 5 1 f-A ^j L5-L Lj ^j^ 
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ftXiXiJI fciiUJI LipgJgiSj 

<J J_»_a j JtiLj jjia ^j^-iLa L_aJI 4_iLjj^ij (—Jl^^. 0_>Jl (j-* fQjL»J1 jjiaLjIo*! *-u-i 

^J-X-l (jl *j3jJ_U (j-OJ . 4-LuU ) (_yi (2>Jo (j^jlo ( ^lln' ^Ij^SJ li.1^ fl"u 11VI 

j Si i a rt ^jl JLal (JLIa 1 j! «Lt-aL>. *-*-"lj l£j" i u a (-r^ J Lc«aJU I JL& ^J^ *"i < ul 
Jjjjj ^1^. c^iel! 4jJL»J! i^jVLutli-uVI j£>2j .fdUJI I^ntj ,^111 4^UaJI 
4^LLaJI JljJjj i - ' I la x a (j^J ^d^'j-^' iiJsliaJI (j-o L^j L>. Llo* I ^j*-* ij (JjLti! 

J>j^>-j_U c^iJI -i la « a l£Ljj_al (JLjjij WjJJ'J (jr L i^3 J ^\ _S Lr=-^j*^i 1 i-LLITlc-i 

j>o "/6I (j-Ilj^- oj^-j (^JL^jjJI ^U^VI liiLuj ('/97 erJIj^-) fJUJI ^ 

. (Jl<_>JI £_ya /qjL»j1 _}jl^_« 
:^JuJI p — ; '* 1 -2 
iO-JJI Jju ja^tjjl (jjSij d 1 1 ul i ii ( _ ;r 3 4_uliJI 4JiL>JI ( _ ;r 3 ( _ ;r J-Ll! (&J*-iJI *_2j 
.iljjjj ^LXl £jja 4_jJLc d 1 1 hi /ji£- «Li1jIo*lS d i a " i *-»~*» jj_« j-uSJI (J-sj^j 3-Aj 
JUJUdl (-J3 ^J ♦**( i n 1 <^U_o* LjjijjI ■ la 1 -j ^-JS (--i-JI ^t-ill JL>.^J J t5>jl laj 1 1 
(jjj^e_o jJlL: i4_ljLjj_$SLJ! 4^UaJI Cjliaix-o cAj ^-^ I llo1\ u^s\j^.^\ (j-o 
i^Q^LLa Q^jIo i^jLa-uJ (J^jJj^j) ,jJa (j^jjjp 2 ^l^tj (j-i-ill joiajJI (j-a j«JL«JI 

vZjLVjJI ^ '/20 (jJl^^j (j-lj-ajintl jUoVI ^ L#la '/70 ,^-11^- J-^-jj 

• WjL5j' JjAi I J-£ (j\j (^LjJI pjjJJ J iSjLaiil 

'w'b t -' ;tl p"-** 1 -3 

"J J " ^-^ ''-'Ij 3-iLa /tj-u 4J2 (<u-uV I I JL^J u «lj t-»*tl j<iit^JI ( _ ;r CJLj 

jljll (j-a /.40-30 (jJL: ^jJljJaAll ja^tiJI ^jlajj idJjSLJI r«Jt^J jLiJI r^V 
Lo ' jl-«JI ?T^-"1 Cr^ (J " *~" "" Cr^'-J £ ^ J -5i>^ Jj ^^H 4 -^'j- 3 (j -3 5jj^i' S^jUalil 

> I j j 1_«^ 1 Ijl uuJlj VI mli ul pljj^l j5£\ J-^J «jeAJ| (j^i roJL«JI ( _ ;r IaLji>.l 
^Ljso z I i-iL U La-i ijjia ^j^-LU^p 6 , 7 ^—Jl^x ^-jljJa^jl jQj^_ijl £jja jqjLjuI ^jjj^t_a 
dJLtla-ij '/• I 7 ^l^s* SjLallLI CjLjVjJI dJLtLa-i 1-o-yJ L^-La 7.62 ^l^s* ( _ ;r aj£jjjJI 
(jjj_>J,l (j- A 5 (jJ\^>- jLJjj (_gjdlj ( _^LJI *j^JI Lol i5_ijLio d 1 1 n i ^y< uaJI 
.(_£_)j>.| (jiaLLaj JlJl^JIj (jLLJIj LjJIjIL<j/Ij l-JJJjl (j - ^ J '"'" '-'^ 

• , t- A ", 1 1 -!_, 
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tyoJIaJI \jgmll jjic 0*3 ltd I subg 

<L»-LLjIj 4_Lc O •> xJI 4-i^.^JjjSi ' " . I A", . I Lg-Loj 4jSLj^-o2I SjLalLLI CjLjVjJI 
J_«_i («JL«J! ^jJs Jq all! (J I m" i ill ^-j-ujj j\j 'cfj-^' (jj^Li- ^i *UI i«~n "Ij 
d ^N j" ' "^J 4_».Lijl ^J 2 JL«-o '*'■"*! i eaj j j-fJ^ J'C uU 4-uLiJI sLlLLlII t_ij_>JI 
, i <t\l j*. , ..Vtj y-LxjVI 0-J^>- <j-° 4-JsLLaJI j 'I -^ a <LojJLo ^J& p 1 1 a I lixjjaj 

^j^> i| . ,-. -^11 ,_j| «_jj i n 11 ^JS mi 11 1 J_£j ■ La aJJl jl i ii**< il * 11 1 < nt ^j^** ) J^jljj 

sLsLLaJI ^l-jUji pLajjIj «LuJl»jj 4JJL] d la J i ■■ <^U-o* (j-* L$J %IuCu (y^J> 4_uLjJ-lojI 
^LILa Cj^Li^sIjJJ JjLj/^3 . 43^1 o *~ i .il JJjuj 4_La (jj>" SjU>.j ^jjs 4Jjj^>J,l 
. i La ajtl\ ' " « I 5j ' " " j **j" ^ijJ jt-Jj-i-oJl ^JS Mill 1 JL^j j i"i**< UJ x_*_u^Iu ^jl L$J (_)\£ La 
J S ui _i I j i ea « J (jx. i_iJllitj V LjJSU aU«JI iU AMI ( 2ys c- 1_9-j T 3jLC liJLutj 
3_ui£ ^1 ila A ill pl^jl jj\j CjLfl^tii-VI mJJ-«3j ijaitjJI 3JL>. (^ L*£ 7r i'oIj 
jljj.1 OJL^J i_£j_Ua_«JI (_gjL«_LSLII i_lj£jIUI (^jj L$-l3 S-U^jj^JjJLl^JI jljj.1 
3jjI aj a CjLui^ •^•^ ^S'Jl) JJ '-d -s1_9-t1 (^-Jl ibLUaV Lj i4-uj_>JI L^jljjlj 
jaju •^■^'1 jj-o Ojj-AjI Js^>- j j-jUju j . jla- 1 nSj^lj (^\j>.j^ILujIj Ojj-AjI jj-a 

I j a J J> JLl-C Jl)^_LJ (j-° *Ll£. 7ll(_L) La l.nnil 4_lLu2_LII < - * I SlLuiJ I /^ d J il i nil 

iiLa cJ II (j-o (jj->" Sjl>.j (^^3 iSLLaJI jl jJLa (_^i^. J^Jj ''-^J-J tj' o-'l '^Lx' 3 ! 
d "' J ** J ' CiJla ' U AMI ^& «Lu^jj£jjJLl^JI j-^. ^!jll 3 j i ii i C>\°\ I aK dlljdj 
431 5j uua ^1 ojjj^jj d "'J^' a -" 2 ij I U 1 1 . - » I j La -- 1 1 lLIJJl! Lljj J-Sjj J ''^' a ' 

.SAh^l 

i_o_lA_>JI aL>JI (JjjL^/I (jyi^. ' 1-^ AMI pljjl j^fU J-J-4J j»J-Sj La ^1 ^Ldalj 

(_gjdl jj^JjLt" (j-° *^^- c ^ .' ' ""' cr^ lSj-^^ i-oj^jJ! aLj-JLs . Jjfi'tl aL>JIj 

jjii^ *j^ (-r^-*- 3 ^Ll^-3J C^-5 -hi^^ Lr^ 1 * l>^ C^ (*L>JI i La A M I £^ ^J , ^ A^ 



CjLJ^ojjSjijJLl^jI ^j-a c l-^'- £ ' ^ ' ' " ' c^^" L^-*-*- 5 ' J ' ' " ' (JO^'I »-jjJL>. ■ La AMI ^jLs 
4-J-m-J u ^ C (_gjJLa_^a (jj^JlJI (<uJi^ 1 1- AMI Lalj j j <\ 1 1 j^j^JI (jjjJI Cjli 

.4_A_j_A_>J| CjLJ^ojj^jij JLl^JI jj-o 4_uLc 
4_ll «L_La ^JLstJ AJ fQJLJtJl J^laLLa ^ya JU JUdl ^—5 ■ La A M I ^jj^Jt-a j uu i 1J 

LoLx-i j 5j aj (j^JI (_J^jlJI (j-a jljjjiJI i dl '» j'*» dlli ^«-oj i(«JL«JI cjIjLs ^j^ SjLa 

4-2Ja-La jjjjijj . L^jL>-Lji>.l ^Ijj" i ill ^1 j La i eajj IjLA 4^LLaJI j J i a a (^Jl 
^ya j^iS\ ty-^- L^J-^-* M- 1 ' ^1 ' ' (fljutll ^JlaLLa /^-^' L>* ' La i '-j > I Jjj-iiJI 
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ftXiXiJI oJilkJI LipgJgiSj 

- la aJJI (j^j^jz j£jlu ' la i uj 21 JJ)j-*iaJI ^ 5 La * rt /^J <4_La /qjLjlII ^jjij^t-a ' d 1 a i 
i_Lj JaAlll ^jJLLc (jj^is-o jj^ua (j-<3^ i4_jjj-*jl 3j-j^->Jlj *l_lL>JI d 3 la * rt ^—3 
' La 1 uj j I J}j_<iJI (j^ *^_JL>^' (jjiaLlil (_Jjjo (J-loj_> Q^-lLo L-oJi 620 ^\^>. 
3j_jj_>Jlj 5y_iii>JI JjJ (j3 4_u»SLI! oJLfli jij^jj iJ-lojj Q^-lLo i_iJl 350 (jJl^s. 

(jjj^e_o Cj-j^>- (j-o 4-j_iLjJI 4_uj_U ( _ ;r 3 ( _ ;t ILl3jjjJ I ^LsoVI ^Ljj i(jl j~f VI 
'/ 13 (jJI^- J-*^ L° lS^ 'Jt!- ^ UirA^ L -^f SO (j-Il^v ^^^ *^' ■*! Ja-iiil 
(jjlj^JJ (j-a '/30 (jJl^s- J ^ i"ij (_£JJIj (_,<! ull j->Jl Loij i^UJI (jjjjsll ,jjz 
JjJ ^j a « J j SjLaJLlI CjLjVjJL^ ^ A I" -^ 1 1 joJLtJI JjIaLLo ^ JL>-^-i£ (^LkJ! 

• W »J . t-tl jl -Tl — _a» 

1(j IIjlII LdM^/VI J-*Jm (>a /• I 8 jlilll J< ulj jj ,.UA;tljp-»Atl jm_, SLsLtaJI 
jLiJI tJ3^J d -^„ J J ' , "^**'' 4ljalS«ILa 4jjJaj lLJLLa ^j-ujIS i la aJJI 4jL>. i J& L£j 
3_<_«Jj«JI OJjjJaJLJI ^ejj (_gj.il .UA'.lt c_^a.| ,^t,| jLiJI ^lla dJLi^S iLiejjLj 
^J j 5 a> LJil i itij ' d mAj Jajijjl tJL^J (5J1 Cj.il (t^Ji (J^I^JUlj 4j^Sj uajj /^Jl 
jj-a j^>. I pJ-3 l£j\JLA roJj ■ La aJul (jj-i £JL>-J j"-*-^' ^>-3 J , -^P* fj JLuJaJI jLiJI 

(JjjJl^j j^s cbj» ir^i j^iS\ J-*l j>-*^' (j-* L)JL>^^ ' J^^^ (Ji-S ^LjuiH^tA * )l 1 1 11 2l 

1 U AMI j j<iitil| 5JL>. ( _ ;r 3 
Jju 4_Jb d A n "*- 1 1 jLiJI p'^jl t— t-jSjj ^j^ 3 ^-j^jLx^aI *j->JI ^jLLul ^JS mi 1 j 

3 All-^a L.m't tiJLLt j^JJI ^^JLJI u^j-L! (jJJ laL^VLij -o^y^l ^-!^ 

pljjVl (^3 3 al Utl S_«_i2 (^3 i-a^Lli.1 ul\ I juk i_4j^pJI i_3>lli-l iS^J 
sLa^a 1 A,^, . (jr^ lSJ-^^ M^o ^^' <j-° TTJ^-" "iU jLiJLa iJjLiJI (j-o tLabaxX I 

iJlLL"l4-i i_utSLa (^-^ Uiri-'iP 2600 ^l^v jLiJI (]>o («JL«JI ( _ ;r IaLji>.l ^-LjJJ 

JjjJIj */.IO (j-II^^- Sjl*iI.I oLjV^IIj L4I0 '/30 (jJl^a. ^ylLajinll ^L>oVI 

ii.LLLqJLa ilLjVl 2 -1 La ! " (^3 S_ujjJ! j^i: Jj^JI La' -'/I5 (j-II^^- 5-UJJ-!' 
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tyoJIaJI \jg.nll v,JLc a^lKJI &u>g 

(j-o J-Jj-K-Jl (JV (_> «\"'U «j->J! pjj^JJ '(j-H-*^' Ct^Ll^^! U-° ''I® U-^'-3^~ 

4_aJLJ>-" i ii U j_j_c!j_<J! (_>-aJLJ Jji i"i" ^yfl jL^J^fl oLlo i."ilfl«" 1 11I Cj^p- (J[j 2 I 
3_Sj^>. (jl ^j-Lt-^j 4 j a a! (j-!j 2I j-j-cIj-J! iJlulSj ijjj^jdl j^H<" Jji i"i"il 

3j^£.LiJI oJl£ (_g^^LiI.! j-jIj-!I u>^" J-^ 'tr^' l?j" 1 11 a u& J i^-sj L^jIjjj 

' la 1 ■■jVl ^^jfajl d S La * rt ^-5 «UJi^jlI1 3j^£.LJ1 Cj^ iVn I J ' ' - *JJ '*"*" ^^ 4-Oj a* )l 

CjLjVjJI ^1 L^lo ' " 1 LSj i I J i_iiSLo J'C i"i_i Lijjjl (_^-3 J-i^'j-^' (Jl <i+"n ill j i""i 1 1 
^J J » uUj ^>-_J-^' ?e_ua /] i"i"i' j-t£.1j_J1 Ci zl <a*"i < nl LtJajj 0-*j_u^jj iSji^tHJj 

.^l_u_u_l11 Cj2i1j » )1 1 11^. 2l j-tlu-i CjzI 

,~A La_5e a-l j_Ual_>J! O-SjJ! ( _ ;r i 4_jjLU iiJsLLaJ! j 'I • *• a A j J a a Oa-u^jj 
3-aLJsl *_a (jj^l^ij j ijL#J 2I ila^L^o (jr^- <*L23 (j^' d j'L'J 3^^ S^sLLaJI JLlIjj 

^J \ ni 1 cLsLLaJl Cj\ La-g&ja ^Jji ujJ ^J-^Sj *LL1 jj_« 3* j iS CjLuii J-^J-J (J' <i '^"*J 

.^b 
2 il La 'I J-j-I>J 5Jaj*jj *LiJl SjiLa i^o-jJa j>^ 1870 *Lc ^^- (j-^=U! 

/<uj 1886 aIc ^ Sjj^jl! SiaaJ I (^3 JjuJI Iju Jl^j iljl^LuoViLi Jir 

dilj (j^j iJa!jLi_j_o 3 ,75 J^Ljlj I gjiLLa oJl^j 1 1895 aLc (^ I ^ >j» uij 

4j^ (O-^jv (^Ic 3jjU! jJpJI .-.IU-»« ^ 3_LaLS!JI 4^LLaJI ij^ JL*l«j 

(jjjji J-L! <j\loL*JI (j-« i^l ^-*r^ ' " • * *~ j < I «»K'^ i*m - Laj S 1 ■■ SiLjiA (^-^9 ^m 

3_ljLU 2 al La 'I .-.I U->^ Jjuijj ,5U^.tl ^ 3_LoLSJ1 d^LLaJI 3_^ (,-itii'jl 
djjIj^JI ajsLkJI JlJj3 djUare^j x^ S^jLlLL. '/90-80 ^1 Jj^i 4JLC S^LiSL. 
ljr £ '/30 (j-C J-jjJJ V SsLiSLi J-«-«J <j-^'j lSj>"*^' Jij^^JI J ■»" 1 11" (^lll 
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j-bjllj (j-j-II (jjlaLLlI dJJj ^^ 4_oLLI 3JaLLaJ| j\\ . ** j-^jj w *j; <J-°J 
(j^j^Lo 3 tyJI^*- («JL»JI J& 3_uLU 3JsLLaJI j.ali^« ^ SLLqLSLJI SJaLUJI iJLu 

'/. 16 J 4-Uji>JI LSLjj-al ^& '/20j Ll2j^3| ( _ ;r 3 I j « Jj ^l^o^- J^*-JJ iJaljLi-La 

^^LJI pjj^jj cr^J^^' ^L><-izlj sjn .^tl ^^ '/. 16 j Lu-"l 3j-" t r J J-^" o - ^ 

d j n 1 ^ i 1 i~ j-2-\ t_j_iL>- (j-°J •l£>*"' JjkLLoj ^_9jj'_9 'LjJI 1 u^ll ^i>°' u^ 
J-iLjij La (_gl 1 JaljLi-La Qir!^- ' ^0 j^lj*- j UaJU I J-A (jj 3U"n,iU SJsLLJI 
2j,„;tl aJJt '■!;■■■? JLxl i^jju J . 5.JSLII 3_JLCo.VI SJaLtaJI j^o ( - /5) tyJIja- 

cuLUrtA ^Li^V 2lJLlII 5UKJI (jJI 2loII! 4^LUJI j_>1.^« JMi^V 3-UajLkiU 

, <t\l j", , ,.l jOj " ,^c. 3jL<-*J OJ^ L° LJLc 3-aj^U.I «JsljJ.I (jl 5-i^>Lisjj 3al LaJI 
3-jjLAI 3 al La 'I J-jJ>J ■~'lt^-»" j g-A? (jLa eri>J<-II <<JL*1I <Lx.mllljj .d^LtaJI 
^£ Cjlj_iJI J_<-u 4-S-Laj "j j-^=-° (jr^ cr^~*"" JuJI <LalaJLa ^5 Sj^ojvjII ( _ ;r j& 

.LjJJ^, 

jl U ,~. iVI . c^jjlj La (ji^. LjJL>. 4-LaJLJ-oiXI 2jj|j_J| d^LLaJI i " 1 1 La -» a J-aJLJ 
l j fJ a S^LLaJI ( j^, s ^XJx~uuj\ 3j£Ls aj-2jJ • 4jj jJI 4iilill 3j£La (j-^-> J-^J l5_19^"' 
(JJ)>J4J-i L^aJLL^aj (3^*" ^" J 'J '"'™ J ' Q^* ' L)' c^^" L^JL5-^' J' La mJ^I 

BjLLI jj-a ^j^v jj^tlj J CjLcm ml J 3JljJl>. Jl^_a JJ^ 1Q j' La "■ )VI J^C /tHJu J 
«_a a I jja 1.Q Vu L&jjJU j»j-2j ^Jjji-I CjLij^j^jj (jJI d-SLual 4jj|jj>. 4^LU ^\ 
z\ (j j j I J V J i ii I i n"ia (J^Loj 4jlaj(JI j>JUt (^C I mi'm IjlSLitJ i(_£_)j>.| diljj 

j^o 3j_u^ 2_u^ (J^-L^li 5jujl>. jlj^i (jJJ jLLa uiJ^ 1 SJjLoJI 3jU! J^ Jj^^cILi 

.aj)LUJi 

235-aj_lJ|jj_JI (_,_* (_gjij_Lll jl La uiJVI cjLlUx. (_ya 3U<"n.iU S^UI (jl 

(j^-stfl i238-aj_ljIjj_lJI j '^ *** ^-a tboxLaJl ^i 'LLla CjLuiSLi J^-JJ (_gjJlj 
(j-1 q " ifl ur^- (^ ' "^ '" ^j'3- 1 (jL9 235-aj_lj1j^_lj1 j i a i£ 3l^j (jj)^j^_u aj LtaJ 
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i7 oJlaJI \iq«nll l9 JLc &3UJI suog 

o^l^SU J^Uil JUOu.1 ol^^L. ^li 3jj_Jll cjljLAJIj JjIj^JI JU.Clo.Ij 

4 I I I il '1 

Moderators CjLjJl^II JUClluLj SjjjIII Cj^LcLUI ^ J^.lii"ll . U^.v. ^ j 
jl (_£j^_LJl J c I a-Ut (j-a «Lj>l)Uj1 L_iLj^j^_uj1 4j2.j-lu jj_a J->ljLj a^^j /jr-^' 
i^U.1 jt 0_l31j^>J1 (j-a (jl LLta£ J_<j_Clluj lLU j J^-uLsegJa 4 L#-i-a s-Jj^ Q ' '"'"' rt 
CjljLjLtlj JjIj 1 ntl 2U , u| «j UlSJ (_gjja_L3 J*~ I alll j^c 4jsoLlII 3jIj_>JI Ui 

2-^.j j (jJI pUjjVI <j-a J^LUI i_JJ5 SjIjjs. 3j».jj j!>«j-lu! *-U dltjj 3j>jII 

r-Lljl ( _ ;r J3 J c I a_i II (jjc 4j>oLLtl 3jlj_>JI Jatli n"j 1 *j I j 1 aj I ^1 (_£jJj Jl9 
Cj L_Llj j^ILl 1 J-JJ» luj iu (j-aj ' d * "~J ^J'J—^'J i-r^L*-^' iJaJi-Lajl (_£j jLis_JI 
IjJ La a VI (_wujJ t£jl>Lt| J^UU (j^ LiUj (ji^J .^uLj^SLtl 2JsLkJI r^ujj 
2_j}L«JI 2 a-J-Lajj (»>2j 4j| (_£? ijLkJI rUiV 2_,jlUll Sj|jj»J| *Uj 2alUH 

.3_jj|j^>J| jljJjjJI cjLLa^tA (_y3 jUJI jl 1 u a *< 1 1 j| j<iitill (^i^. J-«-*j (j^' 

r-Lljl 2 jjl La uuVI 2_jjjjj| Cj^U.UI.1 (jlr Sjj^jUI 2 j il 1 ntl jljUJI <j-aj 
2< j g 111 II (jljjujJIj (JjULI Jljlo-I (^Ic 2_LtU!l SjjlSJI oli 2< iMI jljll 
CjUjLSLII (j \c Ltj-Ljljj ?-jLiJI ^1 Ujj_luj j-Iai. ^1 (_gjjj (_gJLtl J-^VI 
J <i »" 1 nil (_gjjjjl jjj^^JI (jl ^i3 jji-VI j-o^il Ui .(jl^jjvj CjUj (j^s £ ^ J ^' 

238-aj_ljIj^jJIj 235-aj_ljIjj_lJI jrj LaJLc (j-o (jjSLu 4jjjJJ| 1 ~ < I u -^ 1 1 ^a 

j_jj>-2l (^J LJ3 4jLJj|^j^jj (j-o (jLjjl jj^tjj J j La ui h (_g JJI j-A Jj^ I D' C^JJ 
td * 1 ii a 3 jU 0jJJlJ j_A (_£ Jjl A^jJ^J^ij ^—11 J^tjJ J U-AJL>.| ^j^' I eaj rt ' ) AJ^J 
H_gjjJj| JcLaxtl 4ja_uj ^jji.1 g| » Mia jlj^s (j-a (jjSJJj U ^1 AJjUaVLi I JJt 
2(1 Ula (j^aiitltl (j-a J-lVj (_gjjjjl J^Laxtl CjLjUJ UJI jljJJ tfJUt d K i"i aj 
(j^Lal (-J3 1 ^ 1^ A^. 'Sj^J '^ (J-* J-*- 1 * 3j-ajJLI 4-^,1 ♦ mi 2 1 I g < a M < ^^>- jt 
(jVI (^Ils^j ir-jLiJI ^1 LgjLcl « i"il ' " 1 Laj V dtjjaj 4ajI j SjlSj Oj>oj iLLaLi. 
(2) Foley, G., The Energy Question, Penguin Books, London, England PP.163- 93 
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ftXiXiJI fciiUJI LipgJgiS^ 

JLSj i4_ul_a CjLJljji. ^yfl L^jjji. CjLjLaill Ja^>J dl a<"i i nU (jjjJaJI j^\ Cj-i\£ 
' - 3 ^^ o>"^ J * ' '"^ JJ «La£L»«a JjjJjLLt-a (_J3 I j* uoflj j-jSLojjI u£j^>- 

}L£ (jl VI 3j_u£ (j'-"-^ Cr^- O^J^' C"^ U-tSJJ Jr^- 1 ^" li>^ L»iJ 4iujj«JI 

J J ' L^J"-? -5 tj^'j t»l aU n t <jL>. (j_a 3j-u£ «LuajL*_a CjJL>-j Lf^J ^ 

Ijl J_a JuitJuj 0_j^t_) j^paj^l £j£. IJLjJtJ c I iJaAII (_3 4_ij)j_J1 CjuLoiJI l_3J_Sj 

• o 1 """ 1 ^ eta*- 
*-Lu 1976 *Lc SbL^i J^. (oJUJI ^ SiaLJI SjjijiJ! c^LcLUI ±^c (jL< 

(jL£ 3 i i ii II (j-u-aj (j-3j iJoljLi-La ' kli 86 ^l I j" a I U J ,^"j ^LcLia I 77 
dJULlajj . JoljLi-La dll 128 L^JsLU i_Lu jj».T ^LcLia 151 (^-3 JjsjJI (jJj^*J 
C^>J (jJLlI jl 3_LaL«JI 4jjjJJI dj^LxLUI jjji JJJlx j_i£l 3jL*ill cIjLjVjJI 
^j 1 1 976 *\-c 2-jL$J ^ }LcLia 1 20 MjjjI^o Li jjlc «_Lu (jl£ j>l jLrjoVI 
^LcLia 25j i^LcLia 39 «Jjj O^lcLill (j-a JJJjj LuLLjjj (jjtj 3_lJL\II 5-ujJ.I 
dJs^JI dl!j> ^ (jl^jintl J)L>oVI liilaj (oJ U-Lu (jLiLJI Cr^ ^'j L"»J>2 (^-3 
^yjj/lxul J'C i"m j i"m i"'"! 4jjijJJI Cj^M-cLill (_^Li Lai i. UVa ^LcLia I 8 uJjj-u 

. j-LgJIj Ijlj^j 4jij^iJlj 3_uj-«JI L>jjjl Jj-5 ^ 

aj-uIj^-JI (j-a («JL«JI ( _ ;r l3 Llo* I Lai i(j-Ia i_iJI 21 ^l^scf 4J d fl-XJ-3»«Jl (JjjJIj 

j^jjl I <iK il j < 1 n^ 5JjjSU 4j^I i^i'^VI 3 aKJI (^i^. juIUj till J jj jlS (jla 

.^^Lp^-VI 3_l«^ cj^l^jl Jjj?U ji 1. .II 

dJjLfl L^_il 3_jjj_L||j 2 jjj aa«. VI 4^LLaJI j 'I "-> a jj^j iJJj'imiU /<u-uLaJlj 

1 <U j*. ,,.*., .. SjjjLa^s CjLui^ d » j . U 1 1 ^$ L^JLa Ji^>-jH (jl liili i_alj i"iin)MJ 

1 <t\l ^" , „l CjVjjlaj oLuaXI oJLA i_alj i" 1 .il (j-aj JJlitlj J i!>L>.T jl ^>L>.Lc 

< a I3 ;~ ml (j \c J j Sa joJUJI (jl ^Jl j j mi" j^lll c2jVjj<II tiit 1 L^ia «JL«JI 

4-ilS (jl (Jj I JLA JUx. j-a^l i—iajjj Vj ijaJaJLl I (Jx2j mXI (_y3 dilaj La 1 la « a 
j-uSLII JL^jaJJ =La_uj 3j_u^ 4j>-jJLi ■ "* I . V." , ,. j \l ,^1 1 ojlA ( j^i (jj^_>J,l r-LlJl 
' ; ^N 3"" "I ?->*£>$ (jJJ o"^l 3j * ' "J 'L^j-LlJV 2 .j I U 1 1 gl ^^- ,V-,tl diljl a""u hVIj 

J^Ij^j (<utlj 3<l < jlmU djl_La£L!l (jx SjiLa JuWLlI (jIIjJI ,j^~<,X\ ^ic SJaLLJI 

h^jjSLII (libljVl) ia a i * 1 Oj.Ii^U iujjJI jlUaVl 2 . fc. : « iLjJI iSLLaJI jjl inaj ,Ui:ll (3) 

.102-101 L ^ ^yyjj^i 
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tyoJIaJI \jg.nll v,JLc a^lKJI &u>g 



S^LUsI jLc. " La a ' i(aita) 2jjj^-- > >I SJsLLaJI j.}L^o (j-^J LSjLj/ I j '<•* Lu 
2 jjj aa>VI SJsLLJI 3^-ifcl mo j-LpJ .3jj_jj)l SJsLLJIj 4-uLj^ll SJsLLJI ^yJI 
(jjjj-i^m 4-«-&L^o jjLallj V Ls-yJ '/92 ^l^s* (^LlII ' *^N j"" -'^ (J-«^a-o ( _ ;r 3 
2 al taJI i <t\l gj , ,.l jj U* £y- Sjjj^s aJLSJ (I) jaJSj JjJLsJI (^yfl i'/8 (jjjj>.VI 

(I Wsj JjjjJ! ^ Sjjj^sJI AjLaJj -j^j-II S.iiLj, 4^LLJ| jji i flt i,i I,,-,. LILc 

.su^iil c-^oUlj asiuu j»l3jVb 

1 - (»ij Jj-^r 
Lit* SiUaJl d^s-il jjkf 

1975 - 1965 

(* Lajj JaiJl J~»ljJ Jy"^ Jil*i l«) 



1975 


1965 




5j_idl i_~Jl 


a_»£)i 


Aj J. 1 i_~Jl 


i-»£jl 


43.9 


54 


37.3 


30.6 


JaiJI 


18 


22.2 


15.8 


12.9 


jUJl 


30.7 


37.8 


41.3 


33.9 


(V— ill 


5.9 


7.2 


5.4 


4.5 


jJUj^^SJI 


1.5 


1.8 


0.2 


0.13 


4jj ijl 


100 


123 


100 


82.03 


t-^ 1 



iSj^s- 



jjil Jl 5jj-^ fl^jVl ' 



.70 ,59 57 ^ niljIjVI ,ajj i. II a.lLlI j ,I.^^ ,Ua-H (4) 
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ftXiXiJI fciiUJI LipgJgiSj 

4Jal tail dl%£u^j\ ,jl (^Jl j j iVt (I Wsj JjJLjJI ^ 3->j!>!! ^LsjVl q\ 

- 1965 (ji_i Lo SjJLLJ! ( _ ;r a i"«tj* . .j ■'■■r (J^L>- a50 j I j ii <i i je_ojjl jls f«JL«JI ^ 
^j^-lL* 123 jJjLju La (_!! Lua^j i J_L«j»j ^j^lLs 82 (J.}L*j Loj f-^j' jJiSi 1975 

(jjjj-i^m LJl^ jLillj da-All I (jl ^1 jjS JlLI (JjJLsJI ( _ ;r 3 aLsj^I j_uIjjj iJjjsjj 

(jj^^l j \l ,^ll 1 j ,*:.' joJ L*lu i_ALaJI t;r l£. S^LjjJI 3_nl" (^ (j^ji.iL^/^1 

«bj^_L]1 cLsLLaJl d a (tiL-u^3 ^jt Ltiajl (JjJL>Jl ^j-a ^.ual^Jlj , d A^AU 3_}uj i^^j-^j 

Cjl_J_a £1_LJ ' t-L.La.Iu ^yJ^AJLa ^JS |"| 1 1 ^" ^ *vl , .. rt 3_}Ljj q\^ 1jL>. d uifl OJljLc 

L4JL0 a y 1 1 (^JoLOjvVI ^^lc JLi^Vl jJajJI J< uiJ Lo w /v-3jjj^^Vl 42LLoJI 
(j^j>. ( _ ;r JiL«J! iiJsLLi]! *-i^J Sjjj^s f&JsLijjj 1 ^ j j 1 ca 1 4cj_«j»j -iJl^J 4J2 dlljj 
'/90 ,jjj ji^l w La »" i_3|J_lL-u}U SIjLoJI j-sLnall 0JLA (jl jLp£:VI (juu JLi-tj 

oL>oLi Jjjo i^f (jLa dili (ji^-j .SLsLLaJ! <j-o 4jJL>J! j uuJI i^jL>-Llo.! qm 

SLpJI JaLaJI Jj*\ nil SjLcV ^Lj^Jo LjSj JLa.1 ji u ^d^ J-^Luaj (jlr jLjj£.VI 

(_ji jL«a£.VI S^Ljjj 2jjj^^^I j \l .^.l I ^^ic, .sLoj£.VI Jjiflj oLsoLj 3_JL>JI 

2 - fi j Jj^r 
1975 - 1965 5j*tfl J 



1975 


1965 


aahAi 


Jjjdl i_~Jl 


Jjfc&l 


Jj_jdl i_~Jl 


a_»£!i 










a^LwsJl v jiJi Jj-Oi 


56.4 


69.4 


60 


49.2 


jbUi LjJ U. 


29.5 


36.3 


28 


23 


«/1jS4VI Jj-Ol 


14.1 


17.3 


12 


9.9 


1 UJI Jji 4^Aj 


100 


123 


100 


82.1 


t-^' 



g;y-p ^ ^yt Jl SjjJ^ j-lij^l ' 
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(jJlLJI 2JaLUJI tiJM^uV ixUJ! Sjj.^tl j»jGj (IWsj JjJ^JI jK lil 

^ 2JaLLaJI dJ^^'n.il f-j>y ■ "6 ^jt S dil jd tblu^ajlll Sjjj^sJI jjjj e-kjSLa 
2 j| La II '*IM j* ml jJoLLa ^jjl jJaHJj iLajLJI SpjjJI djli JL>.l_iJ S joJUJI 

.fJUIl^ 

2_j_c|_Li^aJI JjjJI (j? j-il 111 II JjJ_>JI ^^-3 .ajjl^ll aLJSjVI ,j-a •» ■>»*_' 

1 mm" 1 11I ^1 ( _ ;r i>.j ijoJIjlII (^ 2Ja|_LaJ| L-kj^aj (j-a^ii£l i^ll^" 1 uj jjLjLJIj 4_ujJlII 

' < ^N j" ml (j-^ j <]" 1 11" 4_j_ijJLII LjjjjIj 4-JI <i Mill 1£Ljj_oI Jjj (jLa (jLLJI 
(jJI^*. i<llfl"HM~ L^jla iL^ljiiVI JjjJI Lat .fJUJI^^LkJI 1 ffi^ijjJIja. 

./oJLlII JjJ 2_jJi_] ^Jx- (j^LJI fj>yj (oJUJI (^3 4^LLJI £y> /30 

LlkjsI _oJ l_LJi VI 1 1 jj'*» «_ajjJil 4 nntjl u?j"i 1 ill 4j*_ujj dJJ jj I j~<- I i . ^ cL>.L>. 
( _ ;r l!l 4jSLjj_aVI SjLajJil CjLjVoJI (jl ^lila u ) "^ j I 5ja LaJl Jj i-al ""' w ' a J la-Ill 
38 (J_}Ltj La Lj_aaj lLU^Hj ■" OjIS d a 1 n 1 (j^o-u-a 250 (—Jl^^ L^jIn i 11 _}JL£. k-LxJ 
(j^JLlLiJI L^-il S 1 hi (jLiLJI O-il^ ^-^h 1 1975 j»Lc Ja-fl-lJI (j_o J-Lajj (J^lLo 
4_lLuljj i l-J-* aJ ila-AlI I jj_a i jjuaj^i (j\j*)\^a 7 (—ll^o^* 1 *' I j" ■ ■■" (jo-ila I I (—ll^o^* 
Lfl-L^aja (^Uj-a <J JUtll ^—3 luI^xujJ j-Sjj-a^l -Sj-*^' L)' ^- > » J 4_La_u_uj 4_ul 1 n^. 

(^a 3jtii»lj Lejj^ dJLut (jL Jjill LuSUj Vj .^LLJI J>j-i!l i'II^'hm La-a 

(jl VI w C I LcaJl jjU'.tl m^j" 1 11 a (^3 2a (j^Jj^JI lj" <j-^ ^ m'J*^ L?j"' 1 11 a 
4jjij£ (_yAj 2JsLLaJI 2jL^a ^ 3 n^l.1 (_»jl_a^JI Jl^.1 ^n^* Sjj^JlLI (»L9jVl 
^j-oAj 1 ^ uuS 'J . I ^N gJ 1 "I Cj z L%_aj Lj-al Jl^-**i 1 nl 3cLil» ^__ut_aj L^Jt-a ^J_aLtIlJI 
Lijijji JjJj c_j-iL>> (j-a Sj^tlLI CjLjVaJI (j^-J 3JjL2lLi l_L*3 ^J Laa^ 5Jl 1 u-ll 
( _ ;r SLjj_a2l JiJ-ill ' ; IN j~ ' "I (JjJ>-a (jl (j^-pJ '-^rP" J^~*"* ' S-^^? 1 ^' (j-° '^J - *^' 

.^jljjVI Oj_Jaj (j^s J-J^Ll (_jJ^I 4£LLlJI (j^s 

3_ajl «^I^JI ^ jj* 3j_i^L«J.I 32LLJI 5^jjl i_ul_j*. j^-I (jLa idil j (^Jx. 
aLsjVI p ju Vj 1 2 j j I La ' I cjL>.L>JI 3jjhl L^^L^l^l 3j^Xj L^a J^Ltlll 

J< nil 2Lll_LaJI j 'I -^ « x^a JxLoJI (jLCaVLi jl J°i diiiJ VL« 3_LiLcJ| 
t_^jJL^/Vl f-LxjIj 2 al La H (_ylc JoLajJI iZjLcuLuj/ pLul J>Li~ jx ^^Loc 

2 al La H jl < nit j_3j tjLS^ I jjj . L^-aljJt^ol 3*Li^ j^j ^ 2JLiiJI Sj^JjJI 
j^Lt-£a_a j_a 5jl all 1 u3tl S^LoS S-iuj /^j-I! l^jJj j j-bl^_>J1 0JL& ^Jli-a ( ^Iit_u_o 
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ftXiXiJI fciiUJI LipgJgiii 

. 3JaLUJI 5JI in a 5^J1jco ^ 2jnlr 

, <tM j" , uLj 3 aUaXI .-<! t^^\l 1 1 ^y* JLjJjlII ^\c S-ujjj LgjSL! CjLtJSjj Jj^c-o VJ 

(jK mil jjlc S^Ljjj ^ \l , v.aVI j^jjl c^LtSjjj 3ji>.Lt,l ciiljluJI ^ SJaLLaJI 

w I c abLiL>JI (jJs a_j-a-Lc OLml xi u pLul (jt^-J =LlooJL!I (J^i.jJI pLijjIj 

.42LkJI 
dJsLUJI (_,!£. (jILoJI (_JJaJI i-iUJSjii 4ajL9 (3) ,aJ3j JjJLjJI ^ aJLSJj 

^LnJ 3 jmitLi jj^JUl JjJl>J! er^ ^jl^' ^IjjJ-SiJIj <2000j 1985 (^-aLJ 

(JjjJI < ■*-->" (.^J-ll L$ '^ '^"aVI j^jU"tlj jjjLullI 4-«JkJLo CjIjjJLS ^jJb 1985 
3-£j ml (^43 2000 aL«J i-iLjJsjJLII La! iLgjLoi*. (j^ + .ij 3-tg.LUaJI S_uj-«JI 

.Caltex (j^^JJK 
3 - |«ij Jj^r 

2000 - 1985 



2000 


1985 


itilkjl _jj_aj 


Aj_jiil i_~Jl 


;u£ji 


Jj^ill 5__Jl 


a_»£ji 


26.8 


81 


26.7 


51.4 


r^ 


41.6 


125.7 


44.4 


85.3 


Joij 


16.2 


49 


17.5 


33.6 


j^ 


9.7 


29.5 


6.5 


12.4 


AjJjJi 


5.7 


17.3 


4.9 


9.4 


Laj^j aJU « j^SJl 


100 


302.5 


100 


192.1 


t-^ 1 



aJsjUll (j-a 4Ji (3)(«j3j (JjJljJI (_y3 SjjIjJI <"«!-• I ca> VI (j-a Ttxisl^JI (jl 

(jui-j-lj (jJLsJI (jj_2JI 3_jL^_i (jH^>- j«JL«JI ^3 3JsLLaJI 1 <l\l j~ . .1 j a~i , n_i jji 



jbjl Sj_j^JJLl Sj^All (^ia 1 1975-1965 Sj^iJI Lgjj^m ^pJI 3<ri"jJ,l oVjudl 
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tyoJIaJI \jgmll jjic 03IKII ajig 

1985 ^Lc Sji^jILI Ld%fu^^\ ^u^^jLl^jj .*/50 j!jlL«j ajaUaJI tiJ^L^L^I 
tiJM^uVI (^a 4_*£jHI SjLjjJI jl ttiMj 1 975 *lc L3 \jl^1\ ^JM^-oVI 2lujSL. 
Sji^jill dJ±u 2000 *L»J Su^jlLI a]^Lfu^^\ 4^ 3JjLSxjj //56 ^1 J^aj 

CjULt-^a^. 2 1 jj-* T Lalb j i/.57 (_JI ^J * aj i ■■ S^LjjJI (jl LUajl ■- Lajj 1985 ^Lju 
SjijJI (jjiAJb j <i~ i nji 11 ^JJJ^'" SJsLtaJI j 'I La a (_^J^- -iLnj^VI (jl Sjj^JlU 

2 -al La H j 'I ■■*« jSLuk ^ (^jjiL^/VI jjilll o'i y^~ (oJUJI La j 3 uu ^pJI 

4 i in i /LuaJj (jl aJs^jJLI jj-a <Jl 4-l>. «Lij)j_J1 fiLsLIajl d n <tl i na 3_iLjj (_3 jj-^S-J 

^UJI (j>i!l ^U^ c^ 3-^LLaJI (j-o 3_J,L«JI oL>.Llo-VI 3 nl" ^ L^U-aL^o 
(jla (3) jaJsj JjJl^>JI (^ SjijIjJI djL*^jl!l 4^- 1^ oILu lil 4Jl *Jsl^JI 

OJL& (jlj iSJaLtaJI 3_oj| <_>"jlj-i <j-° jLflILu/1 JL9 UJ^d (j-^ (oJL«JI (jl ^ i»ji ii dJJ j 
(j_a j— lTlSLII i_)j i"im -}JL$3 4^-J-i (_^-!l tiJI J_Ll>. i~.I-» A*. , ,.l JL3 jjj£L"L_u 3_aJ2l 
, 2 al U tl l j H a Sj— l-lSL!I CjLlaSLI! oJUt j_l3jj (j I 1 1 **- 1 di Vc I) LaJ I a CjLcljJjl 
3_LC.LluaJI 3_ujjJI JjjJI (jl (jJL. ."'tl .-^Vl dJJlI S-LLu^iilll StljJill JjGj 
Jj jdl (jlj (^yiljiJI dJ^L^jj-uV I JjaJca L-flj.aJ (j^j _>-^' ' ^N* j"" "I (^ j a" i n"i i ii 

. Lu^Sj ctJiLtl ' *tM j" . ..I j^a j a" i n"i i ii sU^ljILiliV! 
j J)Ll^a JlVi i ii CjJSjJi (j^j j<s£ : jj* (j_& jJI ^1 j .iLpj (_g jJI (JIJjjJI (jl u±c 

jl j~f VI <j-\-*j LJjL».l lil 4-LaLie-ij '•■*--'" (jl (_Ll3 I * j 3e i aj SjjjA^VI S^LlaJI 

<j Ac 3-jL>.yi JjLtJLu/ La I jut S ^LjijVI fjjs* tiJ^L^uVI oVjula jlj^l^l 

.4i>.^LII '"'I 5e.fl.LaJ I ( _ ;r 3 

l^jjlj V Ijl^.! (jl : Jj-2J JjJl ,Jj^ ol_o.jJa ^jJI Jljinll ,j^: 3_,L>-^U 
(jl lLL! j (_^ li j i ii II j 1 2 jj i j a a. » I 3_^LiaJI j 'I La a u^-LaxLui (_^lo >U , LaJu 
i>J_A (j_a (jjij—iJLI ^ j o S (j-C (j " J J {jy-ii-Q-i « J l3^>* 9- ■ c 1 * J ' ' " ' ^ ljL>.l 

3 «j » -i fl . l_Lajl I j i^-d-^lj ^-" , ,.l (jSLaj La jl JlLo (j£. (Jj i.i i iif't j^ULaJil 

(5) Kenward,M. .Potential Energy, Cambridge University Press, London U.K., 1976, PP. 15-23. 

(6) Ion, D.C Availability of World Energy Resources, Graham& Tratman ltd, London, U.K.,1975,PP.29- 
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L^J^I *" < ill {jS^Q-i (-H-Il 4_ui£jl 4J3j-*»o £j£. L0L4-1 ' ajljfcjq j^a] 3js^>^aJJ 4_ui£j1 

. L^JI m"i Jj L^j>.ljj>-" 1 nlj 
^J^sI^jlJI £jja dt~j ^- ^ ^ j \ 1 ,^1 1 jl>.( £j_a \ g^\j -»-" , ..I ^jSLaJJ cLuiSJI .iJL^Iuj 
3tf , ,.„,<tl ;* . ,Utl _,j , jlSI ■■■tl ^^j'j'^" 11 ijrj""" 1 ^ 5j 'I . V.aVI 5 At< T1 Lai 
j j< aj II (J-SL4J V 4-j| er-*J J-^ J-" a 'I ■■■'! (>loL«JI }l£ (j^j 4;L*jtl jii^l 
2_ui£ ^ JUJj 4j^LiI<-uV 2 J j I La 1 1 4^UaJI <Lui£ Oul£ I jl jJLua^a J^LiLL-uL] 
da-All I t\j-Jt~ 1 11I 7=-JJ^J (.^JJ LJ>Li-i _J^ i^JiaLi (j-a \-£>.\ jJx~u-u\ (jSLoJ.1 2JsLIaJI 
^—11 jjj-t-ajjl d la^ 1 ■■ ^j^> il LtaieJ *_j_alu /^iJI JjisLul lLUj (_£ t jCjI 4_)i LJjL>.^aJ 
jjja-^J jjSJil I AjLalJI «_o 4Jl_j 4j>.IjJ>-" 1 11V 2 . j 1 U 1 1 Ciljl a_m nVI 4jJSj 4jljLlo 
^JM «" , ,.1 \ j X A" II Lc£_4-a ^jS-j fQj ^1 1 <a^ i3jUjL>. JjIsLLa fj^\ ***<< nl ^j^tej tt w ^» i 
!_gj" 1 11 U ^1 liilj ^LsJI (jj-ill ^'^ cr^ ISLui al dajj jl (Jl g Mitl j^e-J Ja-ii 
Ijjf tiLIi JiLo (j_o Jjl=*j (jSi /<sJ r^V 3-olSj till jbT JLjLJI (^j-jJjjSLlII 

.(j^HiLaJll LlK^^ .U ami J^ <i 1 ill (jij^aj 4JLa j i>iL»JI oJs^JI (^ Lo? iLiSLx-a 

j-jJLjjj cLsLLaJl j i\ ' *-» rt jj_a j-iLtjl ^jjij-iJJ jjJLdj (jl aJLjj La-d 7c < galLi 
4-jj 1 11 ill fiL^jjtil ^j)~ 1 'I <i 1 4_La_uj-a d j 1 1 u 1 «UL*_u^ 4J^ i"i < nl £>S_<jJj (-IsLlo* zl 
dJJi (j^o «j^>- J^ i" 1 1 1V ( _ ;t j>.^J jjSLl! I jjVVitl ^ j" 1 n <i ; j O w j3-^ 1 -''' J^^-^J (jr^ 
La^jj i 1 .1 (j-J-!l ,-,LI ,-^ ^Vl A'a tiJJjJ t 2Jjj?o 2_» vl .^"al 2 aKj (j^iJ,l 

cjIj-jjloj jj-^- LAj» L -t-4-i jlSJJLi jjJal-L^ 21I cjIjj jlSj (—Jl ^j i"ii 1 11 (—L L<i_i£ 
Sji^vjll sLuiSLII (Jji^a jj* (^LjiJI (jjj^>J,Lj jij 1 ^ [ I j j«JL«JI (^LtJI (jjj^>J,l 

iL^J^ i"i ill 4jjlSLal j^c jJaJjl ^j^-«_' 4^LlaJI j.}L^o JU>.I (Jjj (_p3j2l (^^LsLi^^ 

taU^I j jL^jII oa. I (j-o L^>-ljiel^l (jSL«II 2_uiSLII ^a a£jll ^^J^L^l^VI Lol 
lilj 'LJL^ 2jj .si,! 5-j.il ir-il^VI 3iiKIL j jljLJI (^.^JjJSJlJI ^ymill (^ic 

j I \ Jaj i <t j_jJuj JlSJJLI ^—LsLlo* 2i I 4_uii tJ"-^ (lhO-3^ 4 ^ <^j-\JL*a L^t_1 1 JL>*I j-jjlJ La 

. 1 1-\ ^ > a 

2JsLLaJI j 'I '^ a (jJ_^ie_o (Jj^>- CjIj_jJ_2_j II (j ■'_'■' * H tiJl— i_4j 

j^^C J I i4_u3a£L>* Cji i n i nj-aj CjLu_A J^C j JLt-aj La I J * i a i JlSJJLI ^—Ls LjIlx 2i I J 

I i />> jijj i 1 11 l_Lil VI ,_j -—I "->" a.VI i^jj-! cjL<j/Ij^ (j-c jl 4_LLj^ cjLj-lj* 

3jLalI.I (<sjiVI iCLaJaJ ^gJJI (^JjjJI 3JaLL=J1 j-4Jj-o <>c. SjjL^sJI .-«l-l .^^Vl 

. 1974 ^Lc 
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4 - ^j Jj.br 

^jiJi Ujapj i$^-isii o"i-ijuj 

(JaiJl j* OUfcSlI C«^ tJ^T JjUj U: 



jaijiJl j»«]l 


r IsJ-yt Jo« 


j£p ^Lb^I 


Silkll jX^w 


(Olji->) 








37 


2.5 


91.5 


JiiJl 


38 


1.36 


51.5 


jUit 


192 


2.08 


400 


(^ill 


267 


5.94 


543 


^1 



JT ji ^Ui Jip iiJl ObtL JiU! J! ol t U>Nl Jiji f :it^M- 
jUJl y l*sO i^ 1020 JjUjj »^iJ! ^ ,_> 1 .48 Jii* -kiJi ^ ^ 

L^jf dJLfc j-ii-JLi j nil" V (4)/<i2j JjjljjJ! ^ SjjIjJ! -~'l-l .^^Vl jl 
cjI_LuLj!UI ^^ (jIljju L«_Lu 1974 /»Lc cjVjjla j^c cjjl*jj /~»l^ I .--.-.VI ^j? 

' ! ^ j~ ' ""^ cl^ 5 " (3)(*^J (JjJL>JI (_j^ SjijI^JI !"«!-• I Laa«.VI (Jj^tjj Li*3^Jj 

12,7 JjU3 LgJl Ljjl>._j] 2000 ^ ^ 2bj_ji>.Vl 41LUJ! jjL^o ^ jjbjlll 

. u, ..jll J jjtXI MS i"i 1 jc^jJI 1 J_A (2)1 LLxIaj-b ^Jj t da-AJu I ^j-* (2>^ UL^rr-* L - ^' 
dili (jla Jl£JA! ^J^L-l^VI i;j^' OJ3j ^^ (oJUJI ^ 4^LLJ! tiJ^L^oV 

L^JI Li>. 1 LoLc 43 (j-o J&x I ' j "*• * -"*" (jJ ^jjj^^ 4^LLaJI j \l .^< « jj] (^-t^j 
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. LgluL^J l_La (Jjj_uSLII J Q i"ij JL3j *j j i a 3 4_uLaj 3j-l3 

.5 /aJUJLi 3_a-pJ.I SlsLUJI SjijI ,jji rj-^il La jjj 

(j^Lsj V 4_j| dJJj) i4_LjJ_> j 'I La a (j-C i.~.t jll j-Aj JoJj r-j^ie-a tiJLufc 

SS^mi JSIjlJI ^4 La (^SL! l<&\j=J\ 



(j-a ij\c^i jj\j j_ujjjJI Lb jJlxj SJjJxII SJsLtaJI j^Lua^a j^c OjJL>JI ^^ 
4-x-uiJ tlx3 , M j ^" . .. ^ 2al Ult ^"nill^c-a ^yCuje-u I j-i-m I (j-u J jjLuall OJLA 
(j_a j-33,_lj La ^jt ^_ _Lt_a_i C^JJj * y la )l CjI j) jJ)Lt-aX1 (2A-* J-^ 4 - 1 J s ' a ° 
dJI^j" i ii Uj i— aj "11 ii U (^^c (j-aJSJLJjl (jSLaj Vj ajjuti-a jjL-^-ll ojui ^^ Qjij^tA 
CjLs.LlIjv'zI 4 j j I" ^^ 4-JLtJI I j~i *l . ..^j j \l .^1 1 ajjb cU-a-Al ,<ii.jj. 4-La 
jj_C t.S se ill (J^L-sj J _ ^"' ' I fg ' *"''*' Sj L^Hj^JJL»_a (jl 2ll sLsLLaJI jj»a 4j^ i ii ill 

. 4_a^_a_i Jjlj JjJL^xll *_]LIaj *_La-<j jJ)Lt-a_a 
jj^-J 3 J J g " * I l— Li jJLx_l3 3j)JLxxllj 4-ajl jJI j \l .^tl ( ^c CjjLaxi jj^^J 
l_i_L3j (j-^* - (*-"-*)! 4SLI4-! V LtxSj Ll».^JjxCj |_gj"i i n a <_J taxi (_^x!l j \l i^l t 
^j_a 4_j_JLtJ1 jJjLu-a ^—3 ^-jv^J^-tSj igj" ' " a C?~^ ?^L^->»-S c^ J N ' cl^J 1 J-A 

jLjx>J f-^^l i_jr^ 3-*^ Od^rP'*^' QJJ ' ' (j-JJ-A (^u Jjjj-axllj ijaJLtjl (Jj-i 

x_u3j A-jjC, JlJ 4-jj1^ a" i nl ty\£- I a itl Jo»! ^3-xJ ^"Ah^ rt (^^ C L l^u Ijlm 1 £j\^ 
2 31 La II -^jLp J ' '^" j ■ aj 5j Cjjjaj S^LlaJI pjjJajjj ^^ SjLoJ,! 4j^£j_LI 
» jU*. , ,.j Vj 4£jJU V ljL>- ^-^J o^-^J-^ |^JJ-uua CjI j glljl"! dll Mii a (jr^ 
4_LJe_Ljlj"i 1 11I O^-JJ ^ ca-LaieliX Ij »l aUtl (j-a dljU 4x3 iS^-^" a ^ ua (J^-Laxll 
( _ ;r i ( _ ;r J>-jJ9_LSLj ^gj" 1 11 a (_^xcj S^LIaJI JJjjj j^lxaJ 4j^£j_a^UI (_^xc (»>2j 

.4xJLiJI JjLOa 
jLpcVI (j*-*-i JLs-LJ LLJL3 3JjJ_JIj 4alx2xi nU jjLuall ,2>£. iiJLaxJ ij^-^J 
i." 1 1 11 j I LjJSj 4-AxSxx^a j^Luajs 03^ D' (l)^- 4 - 1 (J^^' 3jjJL>J,l jjLuall (jl 
,_, J '** !iLjL^ 4_LjJlj (jjSij (jl (jSLaj <jxll j^lxaJLl Lai iSj_Lxa£ 3^xi! VI 5JjJLi 

.3jjj»xt.lj 3_«jljJI j^Lxail 
:4jJLlII 4-ilx2xuiXI j 'I Lai I ^1 SjLiVI LuSLaj -ij 1 ilSxiI I JLA jm'^ 



SO 



tyoJIaJI \ig.nll jjic 03IKII subg 

J_ 4 _ jL j ^^JJI 4_jajJJ1 LJilcLidl <jj«LjI ^yic iUwUjJI Aja^aJJI ililiaJI -I 

4_«_j_j_LaJ| ^^.3 aj_uIj^-JI j .^»i<- j^jj O"^ ''"*"* 4^LLaJI j J La a JUjjjljj 
L^J^I i" < ill (j£La_tl a^_jj1j^_jj1 4_u£ ^JL^Iijj i3^jJL»_a CjLuiSLj JL>.^j ^jjlj 
3iiKII ji hi j-ftc\ JLSj i^^i-uL-ul J< uiJ 3 j \l , .V.aVI SnKII J-aL«-i 3.^.Utl ^ 

(jiaL^-l ^LjiZU (jjLjK 1974 aLc ^ j^l^JI aIj^^LSUJ IjVj.> 26^1 mil 

aLc ( _ ;r 3 ^jjJI iSLLaJI j_4jJjj '"'I.- I Laa-I (jLa lj_o~ij i/oJL«JI ( _ ;r 3 a^jjIj^jJI 

(jl jlSJJLI (j-«j '(j-* 3 (jojla (—Jl^s-i foJuul ^—^ A^_u1j^_jJ1 ^—LsLlLxI jJjj 1 974 

(jl tii-o. JLiJJk! ( _ ;r l3Lji>.VI 4j-<i^ (j-o JU^jj-u (Ja j-5-I.I cLalSlJ I ji i ii 4_«-i« »-3j 
^—J! d AlCtl \jLut ^-^Jjl ^1 "-"h!^ ^ 1 'J-* ^j' J ' ' ^ ^ * ' ^ ' '^**'**' i ■■ <3_ui£j1 0JL& 

. (7) ji*.I_»JI * Iji. ^SH jVjj 39 

26 jj-uLj-uI ■ 1 C /$_iULll i _JaL_LlL>. 2i 1 ^jt i-j^-i 1-4-^ (j-La i—oJl ,jjj uj£ (-Jljjx 
SjJ, t 3jJil intl dJ^L^L_uVl Cj^JLk-o uud. i^JUJI w ^<j f |>^ ^£^1 b^J J 

(3)^(1)^0^)1 ^cjUI .,-,0 ?! ^ LO^V LL&J ^tji: ^L£1J tjVjj 39 

4jjLLjijVI 4JJJ-LII 4^LLJ! jtj ^-uij ^jdl j-oVl 4jjjjij>.Vl JlsLLJI j±\ ,^a *-o 

.42LUJI 3jjjV JLoVl Jj^k }b- fJsl^tl J& i.-. unt 

(8) 
: Jj^ mtl j^>-j jl^ll JLaj (j^a r>->«" mil Ja aJJI -2 

j \l .^<1 1 ojut ( _ ;r 3 J^-JJ ^1 ' t-A itl jj| j^Julaj l_£>- IjJejjj/V 4-1^, I i 1 ^ CjLjiaX. ^1 
^ LLa^ j jj-* J^-4-l J-aLtio ?■ i n^ 1 aLjJLJI j^=-J (Q-I ^j^LJj .j-ALx ^j^^it-a t^JN mi l 

(J^ »" i ul LjjvjJjjSj (jl Lo i jiijl! t;r IoLLL>.'zl jl (^LtJI (jjj^>J,l (^c Sjjj^s 

* i\jLajg (j-* cJrr^ ^"1 ^^^^^ *> '— 'tP" i ^i- , d>^ tJ ^-^J-* c^ '** J rt J s ' 0J-A 

. L^_La i_kiAJj1 y-1j^T-**K ul 

(7) Foley, G., Op, Cit. P, 189 

i(ulil^l) lIaAjU djelill 4-u^hlII jUaSVI 2 q fc :^ ..Ua:1I J'' 1 ' ' JJJ^"j 4^Ua-II 4_ajf ^- ^>J j-5j (8) 

.28-21 Ly = .I974JJU .OJsXll 
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(j2 3 'I « II S j 'I .^.11 oj_a t;r JoLjlL>.l (J33- 4_JLL*JI cjIjjjl2HJI cjjLojjj 

.(_jjllai| ^>.^jj_&l!l ^j'iimUj 2j 'I . V.aVI 3nKtl J-ol_j£. (^Lc Jl»jju liili 

600-26 eg.? La £jl>y jUJI JLaj J& .UA:tl ^Lo^l (jL< 1974 j»Lc ^^ 

7-jIjJLjj3 (Lp 6 ' "'' J-*^ i-r^ ua-aJJl (—LsLjIoJ Lal t(J_j_aj-i ((ja_iLa t_aJI) jLiLa 
( _ ;t I3LlL>.'2| < La « a (jl ^1 sLjjal CjLu/ljjJI j j uUJ iJj^jj jLia 600-50 (j^j " 

* (j^"S tya 2( ' i-r^ A^*-^ J S ' ^ 0J-A (j_a 
JLaj (_yi , I— . A T tl j ^ J a ( _ ;r IaLji>.VI (jl Ljj jj r 1 j Luau uj LiJSj LjjL>.| Ijlj 
(^Ijjs* ( -5 -'-»J liJJj (jLa (J-Lajj jLJ-a 700 (^JIjj*. *_ Lu Jj-r i nil jjuvj jLoJI 
(jjj /«JL«J! i't\l j~""l (jl (4) /«JSj JjJLjjJ! j^a L-LjIj JiJSj .(j-La jLiia 100 
l( jJa jLia 12,7 (jJlj^- (j-II J"W" 2000 ^Lc Sjjj^jvVI S^LtaJI jjLuajj 
'" J '"'J '"'^ (j-° ^-^^ (qJLilII (--flSj (jj (_uaj»djl j^^ylsLjIo* 21 1 I JLA (jLJ3 dJJjuj 
3_jjj_L!I 2 al La llj 2 jj j a a. > I 3_^LLaJI j 'I lojj (jyj-Ia (jl JJ-JJ I J-& (^r^- 
LjJ_i J a_i JLJSj (jl_j_«JJ sLx-Uslj jJLu JjjjJaJ'l 3_jL$J (jl_J jjJU^a 2jjl U ,~. .VI 
j i\ ' a ' I J ^ U " t 4^t_Lllj 4_jJjU2jl «L>-L>JI jj-JJ Lufc (j_a t4jLo. (_3 I Lcgaju 

.iUSIjJI 3-LjJlJI 

93 julj (rl^. jsoj^oJJ /qj5e_JI dJJ!i ojIS ^I^oj-u ^ u a Mill ^_a (Jj jlJI (J->Jl (jl 

(_Lc (jl i u i V 1 I ^ * ' i aj i ■■ (*JJi 3>jji i ajl (j u a Mill jl LuSToS (jx. (Jj-a (jo-ila 
(t^i—i L. t _*(Jl » j\) a j i i i 2 d )a_LLaJL I « p * j "*- 1 1 " L#jLj LaLlaj ^j c^ tiJJj i ( - P =) J^'' 
La| ^_A j i ii i II ALal "T Oj la 1 I (J->Ji (jl ' J J ^ > cUI i nil fr j i XjHJ J i(__uaj 2l 
. S^jjMjj O^J^' Cr'l J-^>'>" pUji/VLl J in-rTt La^(jn^ Mill 4JJLL J^iii^l 
(JjiutiJIj '"'I la-l3«J lj jl 5CJ-1I (j-3 3jlj_>JI (jjjJejsj jjxjJI r-lj-al (jjioj 7-LjjJI 
( _ ;r jjij (jjJI (_gJj-JI r'LaJijVI SjjLIa jjjiaj ^1 (jLvajVI Laij (jl jl 'fySj ''^^ 
La I jlj .,_p3jVl LIj^jST (^i^. (j n a Mill (Ji-lj ,_Luaj>o ^,^11 v-j^LcLilll SliTLajs 
.4^LIajl (j_a ujul t \ J i a rt (j o uaj i ■■ «L)Ls (j-\_jjjJaJI (j_a ^1 (_b (jL_uJ2(l 7t->J 
(jlr SLpJI 5-jjlj a" i nl ,jx. Jjl fllll (jjs pj-u OuJL>JI (jl£LaVLl (jliT I il (jiv-Ij 
LiJUj (Jj-a (jLJ3 4_jjt_j_Llajl jug Mill jj_t-a_a (jLt_uj 2(1 (J*" < nl La I jl (_paj 2I ■- La 1 ■■ 
4j3LLs (__A La (jS-i « • 4_lu3j ^l (<(j n a Mill )) )*_Lt-s3 (jx. CjJL^Iu (j-\J*- J-^ 6 - 1 (JjLcjjI 

S l_gj|a-lJI r-LajjVI 

j| j ,*;<~ ^pljj r-L°jJl (jx. S^LJI SJsLLaJ! (^ i_gjij-iJI r-La jjVI SijLU 
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jj-c »l o I * II j^jJ 2i^ i a jJiSaI j ^ < ,.A".tij 4 jjjl>. j - a *^ jjj^SHJ {2>£j ' *"* **" 

Afl j 1 J 1 1 ^J N i"i**< 1 w-ajaj ^ ^~JJ * Ji3 C ^3 J ' tj' J-* 4_u_u-q_*lJl cLsLLaJI jj_t-a_a 
J 1 a -» j La *JsljJI ^j^ jj* (_gj|jjJI r-LoJj'zlj iSiSLt 2JsLU (_LcLiIL)l 4j*_uj /tj-yj 

jjt Sj^LajuVI SjjjJJI i^j^LcLiU «Lli (jLa dUJJ i5_l!l».jijju4JI 31 mMI ^ 

jj_o2l j»Loj '"■ I a3 V ^^ L^-LcLoJ ( _ ;r 3 (aSLallJI (<ilj 4_^LjjvjjjLjjt (jULcS ?l_Li 

J '^ — ' ( _ ;T ^.LajJ'z! (J^LinJ! (_^Lc 1— ijLjtll! oJljLa ^ VI (_^>-j , 2^jl< J , ^.-..j 

4-jjvLaJu'zl 4jj|jjJI Cj^LcLoll Jjir-iLoi! (jj L^j ja-LaJ j a j"_' 2 J Cj I j-jlisj, I ^^ 
*J^"""J ^iadili^l ^aL^VLlj i3_jj_OiJU t_jjL*lII C^tujo lil (j-uJ JLS^rill 
S3_lj>.LoJLJVI ."»M c I A 1 1 «.l_Ll (_£jl»_u-u ( _ ;r la :,2^C. 3_i^Lii 3_]L>-I «Lta£.l Jo. I 

(jLa 4x»-LojjV! i^j^LcLaJ.! *l_Li ,<uj tS33^\ rLojuVI ^jjL^j c^tjo I J>La 

lILo ^ i i nil ^-J^-* CjL-a-ujJaj-Aju^j < u 4^LLalI j ) i a -i * _ J ' " (jLj-ujVI 

3_«_<_j_LaJI (j-3 3j)j^>.j_o I j ''I Lol (j^-LojjVI J f I A*. It 2 , j I U 1 I j i^,Ll»J| jji 

» ijLstlll -n la * rt tjVI <J1>> OjIS JL9j tA^-ujj-ULS L^_u^Sj (^A- 4 - 1 J' ^tHJtJ-*- 5 ^^ 

Sji^e-Lll djLjVjJIj (jl^ji.ill J>UoVI ^ (Jljoo L5j>iJI rLoJ-i^l SJsLU (jic 

^jl ... Uj j^j U*. ttj (.»■, t j II ^ I f 5 ,j I U 1 1 .-.I ^ a ; tl ^,f tiLIi 2_jS^_oVl 

<Uc Lu.aJl (JjjJ! (j-o j-uSLII SjJ^S (Jj-^ L ^-Ij-! ' . ' J ILa 1 1 /yjfc.aJniS"il 
(«JajLA (JjLlLo ( _ ;r 3 i."i 1 uj! (_£j|jjjl r-LoJuVI S^LtaJ 2 . j I U 1 1 Lo-^J jjSJil I (jl 
(^Jl I j_A LJJij2j j i jj laJU I Jjn* inU ^ (JJ^-J 6^ ^' S-^C-^'j (oJLtll JjJ 
(j-o JLjJLkJJ JL>J,I i-iljJJ (j-^^ L?j" ' " a (jl f 4^LLaJI ,^c. tiuJL>JI (jLi Jji!! 
•» tl <^ 1 1 ^j ■■ * i 4_*£L>o Vj I i ii iLaJLa (j ii j I LlLLc ^1 dl! j ^ 1 jl I 4 I'll n^l 
V i^j-jc i ii II ,_L=»J! (OJJ-HlJ (jj^s-VI (^JLc jLCIcl^?I (jLa 4jic:j idjIjLO^VIj 

1 >,j si , ^ rt j^, c.tJtt- i Jl j—II 4_al Ji fyjLciiJ ^jl /— LgagjLi c_«j>.I^Jl ^jl ^Jj uiAj ^JL^j 
(j n i >■> j d LlSxi "Uj «L>.LlLI 4jj>-^J jjSil! I L^jLiISLoI j<i>i 4^LLaJI (j^j sLi^sLiJI 
^-jjLj-tiaJI j \l <^l I Jj-jj (JL>J,I I JUt cAj i4j*5l,i jJ)L-a^5 (j-o ^^ j-^j-y ^-° 

j^jlLlj Lo-^JjjSj J^i.i^lj VL*l>.l ji^^l (jU^' LajLilcLi (j.ifl miILi 2 La -"j 1 1 

CjJLa_lj =Lijl jJI 4-Lt-i-iiaJI j \l .^\l I aJJb (j£.$ ijj>.Lj jl J'C i"n )«_uu>JI (_^jJ 

.t_jblSLtl Ijut ^ 3 S-».^L!I Jjj^iiJI -i La « " 

2 il La 'I jj)L^a_o (j^ c^jjl>JI (jJI S^LbVLi 4Jf (jJJ Lla SjLi/VI j>^jj 
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ftXiXiJI fciiUJI UpgJgiSj 

^1 3j ^>~ * ■ ■■ till j^J t(j ii «» i"iILi L^J 3j_»~jLla 4J3^Lc 2j 3.}JLkILo j-jjju V (jJ-II 

OlJL£ jlj ^ I. g Mill Ji-ta J'^->j Uj L$J 2ls}Lc. V (jjJI jj^Jlj jJLl 4^LU 
(^jjj^JJ.1 (j-jjj i^iU ^1 iaLUslj . L^-Lj^Si ^ Ijjj t_ij>Jj ^ no 1*1 1 1 4_uiL>. 
•■(jnnMitlj 2 La pj 1 1 5_JLl!l j^l ir-iU Jjluiui LiJLa 
(^Jl J-^aljJ! (jim uJI pLulVI 4^LU L#j ju^SJj Llum uJI ^sLLJ! -I 

.2Lu1_$*]l ^LLaJI -2 

.-.lU^tlj jl-;tl (^3 4jj!j^>J! SlsLLJ! -3 

• t^SjiMI Jjlaiil (>=. 3-^LJI 4^LLaJI -4 
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^iBM « 



j^aVb (j^J JLuIj^I 2l2LLaJJ (jLu^VI JLwCjJ jl 

(_jiLc __yj.ll <Lu^a m i_ajjJiJI i." i i'^j-3 jJia i jljjl>JI 

aIjUJt-" ml __j.II LscJLj (jl 3jjj-u3 ^ glla ( __ r 3 (jLxjuVI 
Lg-C I i a a. I J 2 »_ijlaJ1 iJ JS Sj^jjII 2al Utl j \l ,^> « 
CiLj^**( i ii aj L_3^)-Ja _j <i t'r> 4jL>-Ljj^J _j^* i 4_jjAjJ 
jlS JjlJj tjjfl ' aal\ ' flljj&jq __£ 3 JjL_uJI l_o*^j^j£*jj1 

I^Ut'iinlj L__j ^L^jVI j£La ^pJI jjL^II jl>.| *!^J! 

(jf LijUs-jJ I a L>JI (^Jl jj^'mitl i_aVT Ljjlc. jj 

flj-^JI 4^>- ^ Sj^jlL! 4^UaJ! J < t* ( ill _jLuJVI 

c^oLa j_3-j.II 3_lJjjcj^JI dilLall ^IjCLoI ^Ic JjjJI 
^i LjjLJS ___, nUtl CjIjjJI I jut JljLoj t tLilajJa ___,lr 
JLj-3 4_lcIj_JuJI _j a i ■■ II oJljLa Cx-O- IjLfli Lj-ojJ 
___ r J3 _jl I ii iVI J_CJJ-ulj I ji-1 (j-O ^JJ^I (__r3 (Jl m" I ilVI 

4-ul^_jJI 4JJLLaJI *\ Jliejjj/lj 4_jclj_JjJI (jjjj^JI ^jjiaj 
__j^- LLtLc _j-° ^ » i ul J CjL>.L_uj3 3-3^J JUl^J-* _J^ i"i i 
4J VI pljJo-l j«j (JT^* i ' "^ ?t-j-uLjj1 _jj-aJI i ojusujla 
«Lcj-*Io2l _J^t-« ^ljjJljjLj (Jjo CjJL>.I /^j-II «bjLit_ul 
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3j_j_oJI (_^-3j (jl ' " i^l (jl (Jj-2J! (jx. (_^-^.j ijLa.il! (jJLcl (^ (j-oj^J! *-bjJ 

' d '■■"Mj jqJljlJI i—Slj-Lal » )L>. j ■"■ c *_<_uLiJl (jjJLlI ' d ' aj * rt (-r^-** Sj**f q si 

■ ^aj-.j j<J SjSI^JI 3alUll jjL^jVI JLjOj-uI (jLa dlt j (^Jl S^L^VLij 
(Jj ijLa_J!j jL^J 2! ^ 4_i£.!j_<iJI (j-ixJI j jj 1 11" ( _ ;r a L^JI <n~n ill jjju>. jJx. 

4-aJiiej (jl I j IS. 1 ' (_£jj>.| CjIj jlj CjV I ^jjJajj pljHi.1 w a J^^J (jL^uVI JL>.| 
(jL^uVI (J I m"n ..I «Uj_ol J i a 3 1 (jl£^ '-^Jj • *'>#-!' d U , ,,lj . J^ij^j ^^O' (jr^ 
c-|j^i.| (j| jai,j_ij 1 Lfli^jjJajj sLul^JI (j^>-l^iaJI pljUi-l jj* 4_ul^JI 3al ult 
(Jl <a ***< i n z d imilLi <^_uLaj J-kaj 4^>.j (j_a IjjvLLa ^L>- 4_ul^J1 j? a> I alaJI 
L^Jl g*"( 1 11I (JJlljIj L*jj-<_u Ij^laj '"\ \ j ■"■ (j\j>J^laJ1 tfJLA (jl zl 4_t£,lj-*iuJl (j a 1 uj| 
. roJljul (j_a 3j-uS *1jj>*I (J i ii"il CjLLa_L>Jjj CjIjUlJI j-^£. 
j}Lj (^ Cjj-gJo Li JjI i_jj_£jo JLJS (jrAjsJj-LaJI (jj£j (jl (Ja1>J,I <jjij 

H_gjJI (_p=>lj^. 2 dltjj sLul^JI 4^LLaJLi J-«-«3 C^jlioLuJ '"'I ■»'^« A^J c^ 
jJsj n_gj^Lj_LI (jji_ol_>JI (jj_2JI (^1 4-ul^JI (j^>-l^iaJI ojla P'-dJ^ J .>*d J 
jjL»_a CjI j (jail 5 j I (j_a «Lcj-*2ul 4_4_ijJiJl p j q ^ rt I i*aJ (_£ (J^jj-qjI /] g*"i i nl 
{j£ Jjj^jJI (j^-LLajs (^ J g »" 1 11" OjI£^ c-^' *^l$^' (^yL»-l»laJI Lol '2j 'j t~ 
(jj_i!l 4jI Jj «_a Lt^jjiaj (<u J-l3 sLLaSl jjLajs I j'^j "■ J (j\£ (.^Jlj ^Jjj' 
4jj|^J| 5J^>.LLaJI 3jj-i^5 Oiajjjl J^J 1 WjJJ' (J-° *l3^J"' *'- LC ' w ' a J '''"' W!>J' 
(_p3lj_c.l ( _ ;r J3 i."i I <i «" 1 nlj (jus-l^iaJI aJJt 4_i£ dij i""i 1 1 i_£JJ! jijJI iSjlJ^j 
(j^ 4jjj_2JI sLjial^JI (jSLo^/l (j^j i>LJkl (j-o 5>f^ ^W^ 1 ^ r^ 1 ^-' a ^i 3 JjJ-C 
Cjj uuJIj i5x.ljjJI ^ L^J^ i'linlj^ i^ilj^l ^-M . ^". . ..I (j^ilj^.^ diljij jUtJI 

(jjLLjil (^ 5j^Utjj 4jSL^oVI S jjcill cIiLjV^JI ^ dil j^ 5jjI^JI (j^^L]! 

» I La a f-oj 1 L^jJI 4_uLij^SLII CjLoJLiJI (Jl 1 aajj ' •« i.aJl (jjs (jl£ (jtJ-" £ ^Ai>" 

2U<"miU SjjI^JI (>i^l^iaJI ljsVT (^SLjj^sVI i-ij>II ^ (jl^ (jjj nut I (jj-UI 

j j La * (jL^ i3 j r Ij ui II ^j a 1 iJI j_o J <^^ L«£^ 4JI VI i(jix.jlj_I.I 3^JL>. (^ 

(1) Carr, D. E. Energy and the Earth Machine. 
W.W. Norton and company,N.Y,USA,1976 P.l 16 
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JjjJLjj jLc.j j«j*-3 (j_o 2 al Utl j \l , ^ /i ^If J^ju (jlJI 4jSLuI£LlLI CjWI 
4_ul^JI (j-^-'^^aJI (JLsjlL-uI (j-3 jIj «"u nVI (j-a (Jj>^>. Ij-f^ lj vl . V.al I , ii'a,LLa 
(jfj LaJLv i_gj>u (j^ *^l>£" 2alUII jl,V !j\£ diljjj n_g 'I . .V.al j_lc. |jjs| 

jl u-^v jjL^ljV! (_j-cj jLjjj! o' j-i^ 'JjLH-^'j J^-*-"_9 (*3tilJ (JL>J,I •» i inij 

i . I j i a ' 1 1 J 3jL>.| 4_JL>JI dJsLtaJI j 'I La a (jLi 4j3jj<-aj 4j£.Ll9 jLjjjIj Cj^IjJI 
<-dJj i3_ljIj^J! dJaLtaJI JUtTnil 3-iLcLi j_iSLai!! (^Jl ,J>i.l 3jji 4j *-3j jls 

Lg-ajj>-"ii ill (j^JI j \l .^<t I ( 2j J a I i J " I J ■ ' "~* " «Lul^JI dJsLtaJI CiK i"i (jjl 
j_i£. .JjLLllj 2<~ I ;.^.tlj 3_cljjJ^ 3 ri I" -ca ,_p3lj^.l (^ 4iejjLj j iC (jl i n'lVI 

a! j Vi i ..I (_j_s j—LSLajJI (_y3 (jL^uVI jls-I j joe *_<-uLlll (jj-ill ^L$J f- *^1 
(j£. Ijut Llajj ^ jj ju ojjljJI (jl£ lilj i*Lij^SLII jlJjII 2_ul^JI 3JaLL=JI 
jljJjj ^ SJsLkJI ojla JUjd^l (jJjtj La LJLc SjLi/VI (jla 2_ul^J| 32LLJI 

J_i£jIlJIj .(_p=>!j^. 2! (j-a JUJjlI! ( _ ;r 3 dUi Jjlj L^al Jlielu-u! (jSLa-l (_^<-JI - Vlj j£Lll 
LJoLl^.1 lj_al (j .nt 5_ul^JI .j<^ljUtl 2U , uljj 3_uLjj^SLII 2al Utl J-Jjj - l*» 
J^Li. («JL«JI ( _ ;r J3 (jr J>-jJj_LSLiJI jjU"tl I g-S_L> (jjJI <_2j|jJaJI cLuaj-aj Lajlj 
jj^^J^-tSjJ I jjU"tl <__£ jl (jLtll /Jj w 11 ^.Ua t^jJ> iiittlj j '"■*" x_<_uLiJl (^_]J-^Jl 
SJsLUJI jjL^iA jJSjj 3jjj_U3 ^1 4x.ljjJI a_uSLaj 2<~ I i.^ll «_<_ujjj j«JL«JI (_y3 
(j-C (JJ-SLj La J_«_il 4_ljIj^JI 2_£|_laJ! jj| j_j£. .3j_iij CjLlcSLij /<ulj (JS i"m 
- I j j 1 1 ,j-a I j .^M ^»" . ..I (jSLaJ.1 2 al Utl 2_u^ JLajju !il Ltj^jj ^^3 a.\ t^'.WI 
j_jJL1j Jj =G_iLj i." i i inl >I^JI 2_cj_<j, jj| i>j U 1 1 j "J i o-aj «!^J! 2_cj_,_i, (^JLc 
^c-lLuaJLI t_iLa_^ol (jLa 4_j-Lcj 1 1 Jj>- ^j j ■ a a CjIjJLS (J^Li-j J-J- 1 ^ J*^ '"'.' 

* J^J-A OJJ ' ' i ~^z^ s - i fi 3 "*" ' a rt J -n^ uiAj) ' ^^J^" UJ*J ' ' " ' ^ d < \1 , ^"aVl 

i4_lj>-L1jVI j«_£j!jjIj /a^jljjua Jji i"i" L»Jjlj IjsJjjJ djjUaJI jlJjjj s I^^JI 
(j-a 4jJLc cL>-j j ^1 (_boj J^ ?-LljVI (j^-J (oJ tlr^>-J 4j(XlXI (jJj_2JI (_y3 Lai 
(JljJa 2 al U tl j \l ,^, ^ j_3jJLl 2j^>. Sjjij.Us Li!Lut (j^ij j«J (j^a-J -ykr.tl 
3jl jV 2_ol^J| (j<^ljUtl ^| JLJ-" i nl jjLCaVLi q\£ '^'a 3j_i£j CjLjjiSLij Cj^^J! 

(^a ^->LiJI jLSLaLi (jl£j i2_ul^J| 22LIaJI jJ^jj *Lul l^lr, JajJIj o^I 

(jLs (-JLjsJl I J i) ■ ^-^ (_J3 Lai i^j^-*^- 5 J I r^- 5 6jS A-i^>. (j^tia Jj>»Jj (jl JjjLt-aJI 
• U i>>m (^ Cj jLj/ ^^1 21j j ,„tl lLHu (_>ujJ J-a^l I J-A 
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ftXiXiJI fciiUJI LipjJgiii 

2 j^l jj j< tl djljJj_a_L! <Lc:ljJLiJj «Lj_^£LII j <->■ (jLcuJV! Jjio *-« 
2 31 La H «_ Usj 3jjj^> Cjj_Ju 4-uLij gSJl 2JsLLaJI (ji^- (J-«-«J (^H-^ CjISj_>JUj 
Lo (jLSLo ^^ dl_ij_^i J-jJjj 4laie-o sLiul (jLCoVL tt j i a I JLai ij«JL«JI ( _ ;r 3 
3_ljLij_^£LII tiJ}L-uVl j_lC 2JsLk\JI (j-o L^jL>.Llo~Li I^UCLi 2 alaJU 4jJJuj 
<L»-L>JI 4_l3 j^jjj (jLLoj 4jiii J^ (^3 Cj! jJai! oJUfc t_i_o_p ^1 4jvL>J! (JJ-5J 
A hiji" O-iLS (_gJJ! x_uajJI j^c Sja LaJ I oJUfc i_atiejj i4_uLij gSJl 2JsLL\JI ^1 
Lj-ol JJ*-"" ill -ilj-ll 2JVL I j LaJj 'SjU ' ' a *' <j-° O^c-^'j *^'34^' (j-\j>.l_aiaJI 

jjf ^ ;«" 5-ljLij <j<II 2JaLkJ! c^L< dl!j£ t 5-ijlUU 2JaLkJ! «-iJl53 J^-f ^ 

2JsLk]l <j^i 2^jL ^Lu^^Sl" 3_uL,j^SL!| 2J3LLJI ^^k: SloLJI SjjJUjJI djV^I 

IjjLS 7r u ^ I (jLujVI (jl ( - j-i-«J L-O 4jjL CjLcj_<ji (_^-Lc (JjSJLJJ I J~'^- I ~- <- I I il *»• 

JLcILkj JLkj («J j-o 2 I (jl (_£l i43ljj|j 4j2 I qjz *LlL: J *- aae j ' " ^XJ jj '"'II (jr^- 

j-u£ J< mii ^jIjj LlL-u LiJs Li^^rlllj «!^JI LtjJjj (^ll! SJaLLJI S.^^i^ 

. «££. j-<_u (—5 j-±*^ iS I- 5 
4^>ol (jl 3_ul^JI 2JsLWI ^"<j>lj lJJJI i^j^cUJI I Jut jjLu <j-o (jl^ ji2J 

(jL£ I jLa '-I ;j gSLlI JjJ><J "J-& ^LaLtaJ! iZj! j aIjLcIj-u! ^tj (jl mJVI j^S-flj 
(_gjdl Li3 (jjj^-i «Ubeiaja jl «Lo ^ -» i a a Jji i"n >!^J! 4J^>.LL <lc I Laj i ■■! ( _ ;r 3 
S 4JLj gSLlI 2J3LW! JLlIjjJ (^Lij^i jJajs Jji i"i" ( _ ;r 3 Lj-o I JlidL-u I (j-o ><_Uj 

2 al La II jl_J^iJ j £lc «_<j/Ll!l (jj-ill j^'j' '•^ Ji ^-i^jL^JLI cj! jj I jut (_yic 

. 4_ul^JI S^LLaJLi jl JU (jt^' *'>^J' (ju>.I^Ja 4Ja i ul aj 4-uLij gSJl 
4SLLJI JLiJjj Jl- 2 *- Cr^ JjljJI (0-ILJI jj^V (^j-flj! jJ! jj i n'^aj^JI j-pju j 

3_u!^JI (j^l^LaJ! JLud^l L^ pLi ^1 JjjJ!(JJl3.I ciu^tiJjLxJ!jJI(jl 

(J^2j Olj ) J-SHJ I ^j^->* '^ tj j iS jl i ii**i iLij 3<_i_u1j J^ '"' 'J '"'^ ?<-j-uLijl (jj-ill (-S 
^Palj-cVl ^ Jjuij 3_o|jj» AJ^j-LU (_Hf 30 (jilja. tiJjUJl jJI ^ (jl^ 4JI 

i3_jjL,j^SLII 41LLJI (j^s JaljLiLLo 200 JjLkj Lo jUJjj 2_.^l ;,^tlj 2_^|jjJ| 
(j£L! 3j_«i/Lj_a «Ljj_^£LII j^LujI ( _ ;r 3 3j_uSLII jj\j>.ljJaJI ajjt J n»"i i n" (jS^J («Jj 
jj^V jjj^ajjo Iju iJaljULus 200 jl jJLa JjUu duL^ Ljjj^j j^ill 4SLLJI 

(2) Mcveigh, J,C.Sun Power, Pergamman Press, London, U.K. 1975. 
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»_<-uLiJ! (jj-ill (j-a j-jp-^fl jJLlJI (_y^ 4_ul^J! (j-\j>.l_jlajl >d>^ C"^ (J JSJL ^W 
CjI j 3_Ljljjt (j^^l^Ja r-LlJ| (_jJi JL?<i' I J-* (j-^ 3-flj£Jll ^JJ^e-J Cj^Ij -j "■<* 
jj in'^jj-JI c.1 U~. ,„l di!j£j idi!i Jj^ iUk: LsjLdla jL£ U-a <_ylc! 3*U£ 
pj-j_ul I j 1 * a> La-a 4_ul^JI ^ 3> laJaJI p j L^aj ty\£- Cji u 1 n-»o (jLiol j^j^i 

. Lgj£.J_<J/ (^ j<iSLitl!l (jSU-U (j-3 7 T wM j (jljjjJI (^ 

«Lul^_& fiLi^xLLa c_i_pjj jQ_i jl j^S^i j^ i n^jjj-JI Cj^sj /TlIj (j-a Cj^ ^-^ 
(_gJ_jJLj>. /Tj-J (_j 1 c J_£j^jj LaJLS 75 I j ' " *j A ,", II j U a oljrii'i *-Jjl LgJ 
2 U , „ljj 4 1^, ,J ^JJ r-j-JI (jlr I (j-a 3^j^*JI (_LaJ *u jLSj 1 LajLS 80 *LcLijjl 
9 M j ' rt JL>.I^J1 3^9 (j-\_uL)j-$i (jjj_l^_a (_Jl O-Lajj CjI i i 1 nil (j-a «l£.^-aj3e_a 
4-uLj^tl 2JaLLaJ| JLjJjj Jbc-a^Ttla JjlioUJI IJLA (jl^ JLSj iJalj^Li^ 
w I C (_)_o_«_j 4_uLlj^£ CjI jJjjs jj^iaj (<u JL3 jL^ 1910 aL-C f-aj isl^J! (j-a 
Jj JL>JI dJJi J-t£. jj-a 2I L-iSjjj («Jj 1 Jolj ^Li£ 253jJiiLi 4jjI^JI (j-o- l_jiaJ I 
(j\j>J^LaJl ^j-o fXis^fiJ] /TLJJi (J-t-ajJ iAjLjlJI (_3 Cj^t_Jlj '" iKjaialtH Cij o**n ul 
aLc (j_a (^LjJI jj-JL^ j^-<li ^ tiJjLxJlj-!l (^ ^ j" 1 n a (_^i^-l (_j-I| "Lul^a^I! 

. lUIj ^L£ 48 1 785 sicj^ La >lj^ 2J,^-LU 88 i^*lil ci^ 1 942 
^^ 2 al U tl v2jL^j_«i/j «L«1«J! aLjIaI M-jSI^JI sLij^SLII jlJjj jLil oil 
t^evl^Ja » '■■^" 2_jSLj^a| S^j^i 54 tilLla jl^ 1922 aLc (_yAa i^j^j-Vl JjjJ! 

Lflgj-I m-1 Ij la i Lljv jj jjSJil I (j-a J'C ."ill I JL^J 4jj^ai. Luajl O-iLS Sjiitllil 
SjLallLI CjLjVjJI (jiaLLa ^\ Jjlj CxLuaj Jl^ (1)^ (*J f ^J d I O^J 4jljj/IjJI 
d Al",^. ^ aL5cj>.I Cjli (jus-I^Ja r-LUJl 4_ol^JI (j^>-l^laJI jj^iaj ^a-uj Jl^J i3_aL^ 
I JLA jj-a ClLuj i ii* II 4_)L^J ^*-aj i«^_aLlrt_a CjL>.LlL>.1 <■ i i uLuJ «Lill^t_a CjIjJL^J 
^jL^Lait Li f \tr>\ itj^sc-i ' 1 *jj Laj Jl^ 4_ul^Jl ^ a> I a La 1 1 Lx^^J^-tSj OjIS ^jjJLJI 
j_J_C ^J j ' g >i 1 1 ^L>«i (j-a ^1j_^J1 4x.j-^_u <■ i i n-w *j a uu\ (J^J-a «L>.jJU fcSL^tHJl 
I j*" 3jUJU>- AjjaLuaj JLi^jl j<u tilljl^ , 2 '. j ^ I U 1 1 3 s La^ J ,^'alj «. 1 _i T J .>»'ai 
^ jljJLtVI (_LJ-2 O^J-*^ i^JJ Jj lij^j (j-a V JU jl"j a ui L^J (jH-II (j^>-I^IaJI 
jL^vl (_ ;r Lc jl^j-^^il J^' J J ' SjJ L^al JLa-"i i ul 3jj£ SJLLal (jrJ-*^ La^a 4J^>-LLaJI 
i^jl j 2 j ? ,lj j tl ^^IjUtl (JJ^.1 «U-a JL>.| jl Jlj_u Jlj_La^VI jL^J i(jjL«II 
0j_A Cj^ o**i i ul J CjLLu^illjl (_5 (_ja_L>JI ■ i La 5 1 1 (_II «Ql>.j ^Lul Q^"j ^ uJI 



$9 



ftXiXiJI fciiUJI LipgJgiSj 

jj^j njj^i-f 3j_o tiJLla (^Jl jLc (2^>. 1946 aLc (j^o- J-«j«JI ^ 4J^LLJI 

(jl S-J^vLLaJI £Jl#J IjJiiLo (jl£ JLSj iLaJL9 175 I 1 j '" "jLsJjJI j-la3 (Ju i) a •"■ 

(jl aJsljJIj i L#j (J-«-«J! *\jljL"-o j^c j laJul (_)ia£. (^yJI l?- 5 ' U'jj la3 =USLulSLii! 
," J j ^ i .' SJs^Lc- L$J ,2)SLj /«J 4J3^L«jl!I 2'ij-wlUtt oJLAj^ i " 'j j la lJ ll\ Cj^lSLJoll 

«Gjji^ ^Lj^ jJj^j "u^vLLJI olut cJajj jJsj 1 1 93 1 aLc j^a 3_uLij^SL!l 

^J_j_a «L>-j JU aSL^sIlU \\ g3> /^i^. 4_]^>. LLaJ 1 0JLA p j o t^aj j_£^Il>.1j Jalj 9-Lq I 00 

. Jalj _jJL£ 279 ,000 SJajJ.1 -jJl^J (^j;,,ill ^bJVI jJjj iS^luJI 

(_£>**' «!j^>-l (_j-3 SJsliaJ! J-jJjj (_j-3 4-aJLa-"i i nil sl^^J! (j^*-'^ 3 dij uilJlj 
4_uliJI 4_lLL«JI t_ij_>J! Jjlj LuLLajjj tJ& {jCa^-ua «l_Li /<u JJLa i/«JIjlII (j-o 
C~^J-9 jj^ Lr^ **S '" <> Jl»-Ij t_j-o_>3 (<u JLSj . Jal j jij£ 1 00 I i j '" J^ 3$^9 

LuLLjjj ^ L&jLoi-l (jLSLoVLi ,jSLj /ala 3_uliU! Lolj tSjaJbSLu! Jl •> A ^ 

2 U -w 1 1 I jj'a CiJJJ (_pJ! 3 " ta 1 1 1 doL-u ^^Jl "uj^jJI 4j^j>J| JI^s.^1 i. , , , „ t 
i_3jjLJj sLul^JI SJsLLaJLj J-«-«3 (_£_)j>.| Sj^jvl dij iVmI lilli ^1 "lsLUsI 

L^>-LlJl 7-jIjjj jl Sj j » i a 3jja cjli ajjulII (_ji^. L^-iSLI 4_ul^JI cjl jJjA! (<u-uLi 

4jJJjj2l i 3'j- tu ^'' (jr^ Sj^jHo (j-Aj Jolj ^Lp 2 - 1,2 (j-° 

: tf *AJI ^ ^JU^^I UlUf 

j-u£L!1 5^jjla 4jIjlJ1 ^ uJ talj 4_u1^4J1 4^LLaJ1 J^LjlL-uLi j-jSLilJI jj 

. aL^-Ti-A 2i 1 ^_ uaj_a 4-S-LaJm ^--5 *1j^J1 4£jjx (j^- d J „ ' ""* ^ Cj Lq j-Lt-l. 1 (j-* 

(3) Boyle,G., Living on the Sun, Marion Boyars, London, U.K. 1977,P.61. 
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SLjjl i j i ii a ( _ ;r jt La J 4-ol^JI 4JsLLaJI ^jfc La (jSL! 

tajin^Mill 4^LUJI jSlli i^j^I VI «Jsl_oJI ^ i.-.injl A-uI^JI 4^LLaJ! (jl 
<_a^LiJI ^c- L^jIj_uIjj (j .1 g Mill ij\j S^^L«JLi jjIjj sl^JI <*£>>• (j! <_2jij_«J.L3 

JjLB La ^ 5 La * rt (_J3 jmi Mill A * mi! (JkaJL ■■" LaJLuLa 4 L_t£^a£_] 1 La j ■*- 1 1 L ^ r jla^JI 
(J S ui-1 3j1j-_>JL) j-jLHj ^l^jl (jl raj-*-] LuSj i^l^o^Jl Cj^zr 1 "" /^-I| (Jy-iJ- 1 I J-A 
4jLj1II (^ I JUt ^^jjjuj i3jlj_>JI pLjjjl «_o 42i3 L£ (_Uu j 4_«j*j>. J)l J)jj j)l j-fJ^ 
p-l » i"ijLl sbJajjiil tLalaJiX I ( _ ;r 3 cLaJ 1 nU 3jU>.j (jr^- *'>^-" 'ji 1 * (jjj Jj^"' 
4-S-LaJLJL I (^ (_£aj>JI ■ La « 1 a 1 1 Jjl"' (_^JI <*JJJ-J I J-* Aj-^iJ i^JiSil (j m 1 i"ill 
JJLj (jlj_j_L^ ^j 1 11 <t ~n pi » i"il I jj'a jJ2jjJ V (j^-II (JJaLUI ( _ ;r 3 Lol i3jj£ JlLI 

Lojs w I c 1 (jjSLj 4j>I 1 nil 3ju>.j (ji*£- lSj-?'-" lUi . v»1I ^LULj «l_a^JI 'jt* 

i_3>Lo.I aLo! (jjl Ll* (j^aij . jj!£L!I (j 1. in nit I f-L-J/VI SJikio ,^3 JL>JI jj* 
j»lj)La ,3j-^' 1^-* 5Jj>L«-o (j-o -V^a uf>**'J 4-dLaJLa (j-u U?,^?^' JaJuJaJI ( _ ;r 3 
JaJLUaJI cljlj) S-ikiU ,j-a ^Jj^*-y *I>*JI (jl-2 4jlr j idilj) JjlS (jlSLol tdLi* 
(_gj_>JI Ja « LtaJI ( _ ;r 3 3j-^' oi '(_j^a-i=e-LLI Jai i^aJI CjI j) 4JLLa.ll, I ^1 «_ijj_tl 
( _ ;r _Lll 5_JL>JI (j-3j 3Jal La-U (jjjJej aLLij aJsljJI ( _ ;r 3 jji (_£jj>.|j AiLLaXa (j-u 
(jl id j 1 11 n i"itl 2al Lai! (jjjJej aLLij jj* I JJt (jjjJtlll aLLij (jLa Lu» I j Aal '". 
» j'^**' ' ■■ ) La (_p (jl ti La&j uajl «UJ)L*_4-! /^3-^J l?-u' So2(l jl ' Laj 1 '-j Jl j-A *I^J1 
(_^iaju c_i_oj-ij ^3-^J (jl 3-A I JLA 4^LLaJI (j^^it-o (j-a 3 ^1 dj 1 ujn J (jLuuJ 2I 4Jjl3 
j^UJI iSLLaJI (jjs «j^>- (j-« SjiLaxi "N ' sl^^JI jl 1 no (JjjJa (^ sl^^JI (ju>-I^La 
(_gjJI (jjjjtlll iLku ^j^ ((iSLajJI * J LaTi 1 ■■ > V l_Lj T TuJaljJI (j-oj i«I^JI i-^la seJ 
2 al La II (jj|j^e_o (jjs *j^>- (^-^ J J ' "* ** ^ ^r!^'--^^ * ^Laj 1 ■■ 1 LUSLt 4_c£. p K" 1 
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r-lj^sl iSLLaj 4 j 1 mi i"ill 4^LLaJI Jilo Ljlm 4_ol^JI 4^LLaJI (jl 4-S-lqjvJIj 

L^Jji --'I La-i ^Hj jLa^II (j-3 4jjIj^»JI ^LkJIj jJ^JIj jII 42LUj j^tJI 

(jlj I jj'a (jj^_>J,l jl jlLo ^ jaSLajJI * j'' - '" 1 ' ■■' V 4J9LLaJI (j^s ^ j » j j La j ^ ■ -^ a 
(j1^>- (_gjjj_UaJI (j-oj i(jjj->j.l I J-4 (ji^ti (_ji^. J i^itJ (jl Ll1^,I W" 1 nu (jli 
^ <a "i 1 11 a (J\ mi 1 d *J ilajl l_Aj-^a3 (-j-ijl 4^LLaJI j il < a rt (J^JlLuoI (j£. CjJL^Hj 
(__ijl (j^_j l^a-SJ Lj j l-^jlj) 4jt_j_LLaJLj (j^a-o^aSL»_a Lul «Ljl J_JI J_La /^-«-J (jl (Q_i1j)j 
(_L^.i (j^ (j^jljill tfjut «i^£ lJ [c. 1 n^in (jl JjV LJJl^v J^ (jlj L^i^ jaSLajj 



II 



(jl ?r j se ( <^> J '^ j * j ■ La II Cjl_j_La_*_tl 0J-A jj_a 3 i\ dj i uj[| (5-l£. LujJLS 3_iLj^ 

i_a^iaj5 I j-a> 4JL>-jG (jSLI iJuLlLuJ I oju» o^V c^ (J^ ^-"' o^-*-"- 1 '^' ' ^** * ' "L' 

I ~ \l A" , ,,l . j , ,,j3 (_^i^. J>_a^>JI J^jj (j! J ■ V»aVI (j-aj ijLLai.2l (j-a j-uSLJLj 

(j ii j I alj-^-II (j-a L^-xLc J j i a — 1 I jj^Laj c^' 4JsLtaJI <LmS i_)l i h-v (jl 
«j^>- {_$J-ui i.* i "i j 1 L^-j-Lc J j i a — 1 1 » glaj i ■■ I (j3-JI 4^LLaJL9 J j i nil j-a^Li 
4_ljIj-$JI SJsLLaJI 4-La^ JLai«3j .Sj^ojII 4jjI_o^JI iSLLaJI (_LaJ*-a (j_a '-^j i uj 
islj-^JI =Lcj_<j/j sLljIj-^JI 4_Jj^>-LtaJI 41a^c 4j>.Ljia LgJLa (_Lal^£. 3jLc (^^Lc 
(j-a-3 S-jjI^JI 3jj3.lia]l SlscX. 4^-L^a ^ *SL=el!l (jLSLaVLl jl£ Ijl <jSL!j 
i f I I "i *-^a-J (j-JI c-^ 5 * J' l *'>3-" ^ c, J- tu ^ (aSLxlUI ^jl\ ?c_a-Laj (jl ljL>- ' ■« LaJl 
sl^JI 4^jj>. (j! '4-u-«-a '^-"O *J-^ (J^j>- 41a->J <Lj! (_^ (jjf^ J*** '"'.' 2LcjjjJ! 
(jl^-J (J^L>. ' kjL^aJI jl jJLa_i j-jjuj JL9 ^I^JI 4-Cj i u°t 1 4jtla 5j rt j d j lla '"■*" 
i_3 1 » i<-il jjiTi i ii I g^ic J J uajj I (jSLa-i (_^i-II 4^3 Lla] I 4_^a£ (j! ( -5 -i-« : J La_a 4jjia 
(jl jl i~ f VI (j-\-«-J Ljji.1 I Jl 5-i^Liejj <_ijjJlII j_aVLi (j .ijl I jut (jl .CjIjJ.1 
(_L*_i I JLA (jl i«Lcj-*_ojl 4-a^ c-iJt£La *_a LiJsj»La j-jjuj 4_ul^Jl cLsLLaJI 4_La£ 
4_ljIj-$JI 4^LLaJI 4-ui£ (jLa ' k-Lialil jl JtJLaj sl_a^JI 5x.jjj< i " ■ ■ '■* a x 1 1 Ijl 4JI 
(jLa al_a^JI <icj_<-u CxAc I liaJ Ijl Lai t d jlir^ial 4-aJ-iiJI (j-a jl 25 ^1 ^j a a x " 

.CjIjjs ^LaJ (Jj-«-aj iSLtaJI SjLjj (- ^-i-« ; J tiJJJ 
^j^> l| < ,-. -^ ^j.c ^j^>" >J I Cxj>.LjJ1 ^JU 4_t^LS dlLa^U a Cjj^oj 1 j| £j£J 
IjJs j_jJLl!l (Jjjlaj 43 Ijl i ii aj 4jLtL>«jlj 4jX.j_<j/ (j-CJ La aJila-La ^^a «I>^JI 
w I c J j LajJ I ^LSLaVLi (jLa 4jX.jjji I j * t *-*■ J-J-«^J eH-" JjJL>Jlj 4jX.j_<ji 
t_ij^jj (<u ^J LaJ^ I felc J j ca->J I (3^>-a-! (jj^J' 4J9LtaJ! 4_LaS (^>c 3 I j S « a 3j^-2 

^^iJI 4ILUJI 4;^ ljLi> (jLSLaVLij iSjj^JJLl 3^U;tl ^ 5jjljjt 4J^-LU 
S-ifTj^JI iLsLLJLi S-^aLiJI S-ll^LjjJI cjV^L«II J>U- (j-° *'3*" U^^«e 

«Qlo * JJ-t-a J-t-^Lx ' kx^aj j-jt Lilj^tlLa ^ i n-w ^2 4_pj->JI 4^LLaJLs 4S^_>JI 

•k. ' ' aj 4_j_u3Ljj 4J^L»-a ^JS mi i j-aVI l i* (Xj I jjj 4Ii£.jl 4Ii£,j-i_u f-JJ-a /^ 

: (4) ^bJL^ 

(4) Hickok,F., Handbook of Solar and Wind Energy, Cahners Publishing Company, Inc. Ma. USA, 
1975, P.58. 
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. A^j^JI jjj^j x AllSLII X 1/2 = A^j^JI AallaJI 
.4_3LxSJu I la) ■ ea rt jqj?e_>J1 ^jL_uj <LLxSJ 1 (jljj>.i t <_]L>. (j_« aLi i Llj£j 

4_L^t£. 4j>*L_u_a 4J3j-*»a (j_A 4-jl i ii~w (j ^ -ft- i £ I JL& LlL^j (_J3 *1^Jl (Q^e^* Lai 

.AiljjjJI x <L>LuiXI = jaJtsJI 

3_l^j^»JI SJsLLJI 3-taLo.o ^ 5J^SLIIj (0-=mJI ^pJ.iU-0 ^j^^Hi l_U^ lil 

:3_JLlJI 2-bUll (jJL. J.^i-fcj LLila 

A^j^ull i_uiSL/J X ASLlSLtl X iL>Lmi1 X I /2 = A^j^JI AaliaJI 
jl uiXI gLa-l i nil (jLa LjjjI^ ^*\ Hi JLitjj sl^^JI 3_j^>.LLi 4-LreLg (jl Oi_o~j 
till j ( _ ;r Lcj i4laj(J! j-ka3 f-Jj-a f-a 4jjj/l_LLa (ji^ 4JLLuJI 3JjLnil ^ L^jJ! 
4_ljIj-#JI 4J^>.LtaJI 4L^C jj^k *-Jj-o *-o 4jjj/LlLo ■x j • aaJ *u£j^>JI SJsLtaJLa 
(jji-uLio ( _ ;r 3 /aSLajJI I '",<- I U" . ..I ^ (jl£ |j| j . *!^JI &cj_m t_<-»SLo ( _ ;r 3 Lij|j_UiA 
3j_3^ILU 2 j . ... i ; j tl di Laj U U ^Ir IjL«j£.I I j~ I -»■ c j-ta^j sl^^-II 4J^.LU 
4-1 aLulJI * jk»~ ' " ' Laj i«I^JI 3_Cj_<j/ ^a j<iSlitl!l (j£L«-ll J-^. (j-o 4JL9 i LujJ 
3j^_t-a * J ***' ?'4$Jl ^^J-** 4-a-jgIaj 4_t-aL>JI CiLa^U 11 ty\£- .J J ' ^ "*- ' I 3-A 
^.a J |_>J I j_A L<t£j (j-^-! ' I j J^ J j 1 a — 1 1 (jSLx-i ^^ I 3Js LtaJ I (j£. 2 Ij a • a 
LDVjL« <-,,.,o. 2LaLUJ! J£<>l Jj^^JI j^L^ V LuDi 3_^,l£^| ^V^l 
aJLLt di! j^j ^Li 5*LiSLi J^uG V S-ul^JI 3_i^LLJI j^ dltij ^2-LiLJI 

Jilo 4_alljjj 4Jy>.LLaJI «ljj>.| jjlj tiJLCi>.VI i. i j i n_i » j . aj 4^LIaJI (Jjj *j^ 
(ji il ^ . nj i W ^.'J j^-ll J-Ij-LLj jjU'j' 1 ^ jj>.VI JUJLajJI Lol i Ltj-LCJ CjI Ilm-ll 
«Lcj-j_u O-jLS 1!iLb CjLcj-_*_uJ1 jj-* clA-*-* 3 ' (j ° '^ Lr^ - *^ CjI JJ^ll j>J_A 

(jLSLoLi (jl I jjt ^It-a (jl ^Lij^tl 5_uLij < j<ll SJsLLJI rLiilj J-«j«-!! 'I-iSUj 

(J^-<ulL1j t^l^U 4_Lt»_a CjLcj-^_u (j o (<■> d J LLtajq (j^J (jl 4_ul^^Jl «U^>*LLaJl 

(«J1j 4JLa 4_ujla JjjL>- (j^. «!^J! 3_cj_,j, Cjjlj !jl 4JI ^jlmtl (JL>J,I ( _ ;r 3 4j 
j^Jx. IjJaa. J*\ uiJ diLcj i. ill dJJj (_;,!£. Iglji uU (jl il L0L4J Sjaa-LtaJI i-SLajl 
( _ ;r Lc (J-«-«J (jJ d ' "^' (jSLt^SJI jdjJil (jl (j£. dJLulLJ I j . ..Ai 4J^>.Lt a J| 3_a^Lj, 

,3_JL«JI ^Lcj^JI dllj 



flj 



CjlCj-(_u ( ^ya jJL^t-a ( ^yej-us (J-<J-»J u> t*a£ (-J3 Sv^alXl 4_ul^^Jl <^}-^>> 1 j-La-Jl ^jl 

^Li^jj-SLJ .(2Lulill ^ I>La 27 -3 ,60) 2lcL_J1 ^ >Lw 60-8 <j_a #1^11 

4-5-LaJuL I ^—S Sj-lLuJI ^.Ij^Jl CjlCj-(_u ^J_4-i ^jI/Lt_a ( JSLtTuJ ^>jLIlJ «Ujj>.LLaj1 
3«.La£jl jj ■■^* 1 (J-«-»J 4_ulj_A 4_jjj>.LL3 £) I ^ilLa LLiJajILal jJJ3 . aLoIlAzI *_jJaj_a 

^Jj i(2Lul!lJI ^ jllal 10-5) 4_cL_J1 ^ M_j_a 22 -I I ^ ^.\jjt c^Lcj-l^ ^^ 

i^gjLi-uJ > L-s'* Cjl!i dJilaltl £JL& j_fl 4_ulj_A fibjj^LLs c_<_j£jj fQ_i «bl LLuajJJSI 
«Lcj-j_o ■ 1 C Jalj J-L-J-j L-d^Lea-i ^J _}L*_) La ?*-i-(J «LJjjvLLaJ1 (jLb jLLat <L<-u-cj>- 
£.1j_A 4Xj-lu (j-^ ^'J J-^P ^ (J-^'J -3 * 7?— *-*-* *— <J -4 J ^^LUl ^—5 jLLat 4-m^>- 
^^j-Lc 1 ^>.Luj L-£l «-Ja| 4_ul_4J J_iLjt_j La f^\ i4_uLl]1 (^S jLLal 5^ ut£ j^jL-uj 

, 4-LgxAie-xX I 4^.j i nil 

•. (5) **iuu ^uai jU^t s e ujji «Sj» 

Lfcik: Jj^aaJI <jSLaj ^1 SlsLUJI ^LuifT (jl o}Lc.l oVjUll (jji l:fc.^V 
t^l (jl LxgaJl I * la a> 2 La£ . ^I^JI ^Cju-u c_<JiS_a *-a ujijja t. 1 1 uLlJj *1^J1 (j_a 
*Luj . >I^J! ( _ ;r b 4^sLLaJI 'Li-ai (.^Lc J-f^ J^ uU ^jJj >I^JI icj-<-u ij& J-£*-' 
2al Utt «_jjl '.a (j_a (_gl juiJILi sjujl (JjJS ljU>- igjJJ ' -^ <j-a 4JLa dili (jlr 
CjIjLljJI (JI^jvI £ya I gjic JLcojlaj ' : ^^LS CjLajl*ja (j^ _)j "-> — II =Lul^JI 

(_L CjL_uLl^J1 0JL& /J a**( |"|" (J I C-A^SJJ . aI a**( ltl2[ 1 juIsjjj d S La * 1 1 ^—5 4_u1^Jl 
Aj-jJI i _ y JS «Ij_<j/ ^Ij-^JI 4_Cj_<-u (Jj_«_o (jyl^-J «'>^-!' 4Cj_«jJ 4-UaJeJJ | -ij^tl 

cjLaUoI 5^jj>jj i_^*j Li^. jijvl^JI aUJI (j'-oj oj>1^J1 jquiN J%^- jl 0^.1^11 

4J^>-uo sLiul p" j i ii £j\£ I jl La jl j"r VI (jut-i JLs- VI (jSLa-i (_^>- s'^JI ^J^^ 
(_j_3 jt^SLrerJI (_gjj|j_UaJI (j^j (jLS lil La ifljjii i_LLI JlS^j 4Sj^tla jl sQjLj >lj-A 

. 21 aI *j a '"■■ 1 1 (Jj-a «L>*j^ 
?I^JI 5x.j_«J CjLu/LlS JL>.Lj 3jL«JI /j^ 4j^j>JI .}Li^>j2! i " 1 1 La x a aj^jj 
CjLuiLjill OJLA (jl ^ Laa.^1 a t^-^J <j^ 'L?J J *"^' ' (j^' -0 ^' ' o)^*.' _3 >^-iljLLa-LI (_y^ 

,_palji:Vl jj l 2Lul_j^JI SLaLLaJI JMi^ul cijLiLCal SLmlj^ L ^ 3 | > c,V ZuiiL^ir. . .M 

(jt ) j La j| <3_Sj^t_j cLLa_Ljj-_a 4jjj>J1 jLt-aj^l CjLLa^t_a L^L>.| ^j_a I , 11 m /^IJi 
liGljLjjj sl^JI ^J^*- 4-"/lj-S o^'j^'r' L^LaLuj' <j-° J-^' ^i5-?^' «L>-!>mj 
(5) Simmons, Wind Power, Noyes Data Corp., London England, 1975, P. 5. 
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elj-A <tcj_<-u I jj'*» Jiao^ij (^r^JI (jiaLLLI ( _ ;r 3 CjljLLall «Liul /&ij V 3jL«JI (_j-i^ 
0J-& ( j-C O-^-jJu 4_ul^JI 4JsLLaJ! JLca ( _ ;r 3 (jj . -»* ^- 1 I ajJL La_Lu i4_JLc 
^LijV L*j_lC. (j-a ji£l 3jejj)jJll (jS'LaVl 3^L«JI ^ Lgit jl <2jI jJL (jS'LaVl 
<icj_<-u (JjjLlSj a$-2j <LajJI .iL^aj^l CjLLa^e-o (jLa lilljlS' i*Lul_a^JI (j^*-'^^' 

(ilj-^JI «lcj_<j/ (j! («_L«_i LuSL! i(_p=>j2l •» La 1 ■' (^c lLlj • uj c-LtijI (^i^. «l_4^-!l 

( _ T JLc slj-gJI 4_Cj_<j/ (JjLlS j«JLj (jl La 4 Ui'ta (J £ «l_a^JI Jl^o^-I (j£. ^-u±a 

. 4-AjIt3&jq Cj Lc Lojj 1 
<_al JL&2I (3-i»J La cLSLaJLa ^^ 4JI^>-Ij sl_a^-JI 5^.j_tJ CjL-uLuLi aLloJI (j! 

:2LJh]| 

cU^^Ua ^j-a «L>oLijl 4^LLaJl 4_j_a£L] J 1 lljI I 3^ (j^-4-S CjLaaJ-*-a /Q_iJ_dj - I 
aLulJI 1— cSj-lmj I JJi>j t^ytjjual] <* a la ' rt ^J3 L^^LIujI p_i ^aJ La_i3 4_t_L*_a 4_ulj_& 
■ ^, ' ' U d S La * II JUJLxjJ dJJjj 4jLLaJLg jj_a ji&l ^ sl_a^JI d^cj^uA CjL-uLloj 
t4_ja_>JI ' Jj ' ' a '"'"*■ rt 0->»J *1^J1 c_4-pjj J^C CjLaaJ-*-a p_ij_aj -2 

i_<.tSLa *_a 1. 1 ( uLlS *l_a^JI iiJsLU (jl (0-C.j <=Lj T sLojLvuJI CjV jL«H (_y3 Luij JL9j 

1 a K '"1 dJJJdj olj-^JI 5-aL£ *_a i_ , 1 mLSj cjijJI o!i ^ LjJI VI 5^.j^J! 

. 4^LtaJI 4-La^^LlIL O-UaJie-ilj d"'al"X 1-, ,%,A^- .1 sl^JI 3jljj>. d yj m-.»A~jI 

j^fl j< ^" ^ 1 1 1 *-4-iic jl«Il«Ji.Ij 5-iiLdlj <Laj^L!l cj Laj U U j<ujl2j -3 

(j 'C a " i .1 CjLu/Lj_2JI (jLa i(JL>J,l IjUt (j-3j .l—L-pjjJIj -iji LaTtJl CjVL^a 
fa-S L fe- l Jl CjIjjI (Jl a »"i i ill (_gjj|j_UaJI (j_a (jLS l!il La jjj_2j (j-a j^nni^ll 
i_)l i ii ~w (j-a p j IS a-J i ■■ liJJJL^ ""'lj a uJI (Jj-a =L>-jJLi jl 5J^>-LtaJI oLsoL 
(J_a^>«J (j I C 2j^La I j I « ■»■_' (JS ifa-l I j i j i l aaj I 4J^>.LtaJI (^i^- S^jjll (_faJL!l 

.SiSLall i_ajjJaJI ^ i,n«lT 
Cjl!i CjL_oLlSj aLl^jI (j-tialLflj j-a 2l ^jLs (_3l JLA^l 0JL& '3»^"^ ' Lr^' 0"*^ 

:cLjjLuI CjL_uLl^jL aLl^JI (-JLt-a-i i^l^a^JI ^j^a-iL ^-^t ^iLaj ?<-il-La 

: d*i( I ^Xi^J> yUU( - I 

(jSLa-U (j- J - * 13 *- 5 (^LLa 4_L*_u) 4Jjala 3j_L *I^JI «LCjj_u (^1^. J J ' ^ >« ' I (jl 
4Ja^.LLaJI (jl I ii'oj^l ^1^ ((jjiLjill ^ S La ' a w a 4 T JLaoj>.'zl 4^LtaJI cU-aSi—il 1 n">. 
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jj-^jso 4_]^xLLaJl (jlj *1^J1 Cjlcj-<_u *_l^j>. 0->»j «Qju S^LoSj (J-s-«J 4_u1^Jl 
4-g.j i ii I 4-jJa-3elll S^lj-SJI JL>.L] aj-2j jL^>- (Jl «n~i ill (Jj(-iILi LuSLo2 Sj_u£ 

u \c Jj . -^ ^llj 5_l^j^»JI SlsLLJI 3JjL«J. Sjli^Laj 3^1*^ ^L^' r<" *l>$-!l 

N i ^ O^ liilj^ 'Uj^ r Jj.^-wtl (jSUilj Sj^jill SJsLLJI 3-uiSL! CIjIjjJlSj 
jLjIoJ (J^-l ^j-a d A P. -^ 1, 1 iJjlaLlJj (j-u CjLJjULa ^1jj>-I (j£L<3_ll ^ya (Jjl^sj 1 JL^S 
d nl"i-»JU CjLcj_«jJI Oaj d ril'-^e-a 3«LflSLi J-«-«3 (j-^s- IjJaJI (jl fs^-*- 1 LjLiSU 1 1 jl. V»al 
^I^^U 4_t_L»_a CjlCj-<_u (j <i <'r~i (J^3-«J 4_ul^J1 Jj-j -s* lj utl ^jj ^U i lLL1ji£j ^I^Jj 
3jjij-_u3 (j-o J > <"" iS^— 1 u " * Cjl JUJL»HJ1 0JLA (jl 4«Lcjj_u «L]| (J^. jj-ujJj 
3_3j_«_a (j_a LLLS-aJ '"«! • ■■! j all aJJb (jl !il i JLa^fl Sij^Ia CjLj/LuLILj aLuLII 
LuijjLA (jl i4_ujla 4-ftj^ Cj! j slj^JI 5^.j_<j/ I jj' 1 * O-ili C-*-" 4_uLojJ! CjljHill 
(j_a LLt SL qJ I ^ ui-d-i CjLcj^-oJI a jua 1 J 4_alL>Jj CjlCj uuj 4-uLaJJI Ol >gAU 
.(JjjLjJLJ! ^J-a ( _ ;r 3 L^-Lo 'I *" i " » I (jSLflj (jr-^' 4JsLLaJ! 4j-« u-ll i nv 

(^1 3^L«JI (^^ (jj i --'" -- t 1 l*Jj oJs^JI cjli (_ ;r a L^lo 3 'I a!i i " » I (j^>-4-i (j-'J'j 

i4_u-ojjl L^jljlaj d d u ■*- 1 1 *lj^jl CjlCj_^_o (j\j 4j9^L*j1 (JIL4-1 Cj L j l s e- L a (^j-"J 
3j-5jHXI 4^LLajl ^Lyii (_p-4-i J^>-l (j-'— 6 -'-* [^^-"J f*-*- 1 (j-'-^ 6 -'-^' 1^-^ (j-* L^^iiajlj 
jj j-ti.^1 (j-'ljc-LU (jl .(jjLlIII 3jHi jljdol (_;,!£. 3 lil'-^J,! diLcj mtl (jlr 
3j-SLs /jj-i^. (J-t^a3e-J (jl ^j ^>" "w 1 I ^j^-~ uu\ <^J^L>. (j_a » j'^**' ' " ' ,; Lt-£5L>. 4_ui_Al 
J ■ V»'al u U ." (jJJl ^Ij^JI CjLcj_<j/ (JL^o (j^-J Sj^jULI 4^LLaJI 'LlO (j^. 3-oLc 
, U j U -^ 1 1 JjJlAJ ^j q " -- 1 I 1* J k*~ 1 "j dl Laj L«-ll i>JUt (^i^- IjLCiill^ itLjL'lJJI 
(I) q^A S m 11 (J^_a_jj A-i < agJI 4_lLj^. ^Lul L^-Lq tla (J *j < n (r^Ji d ' ^J * 

:d«iimki^taiLUt -2 

LoLjI jl IjLj>-Ij Lo>J (^1 I J 1 1 11 1 3j— <_i^i3 CjI^j£ CjL^il_LiII 0JL4 J q i"i" 
gLjJLgJLvVI 5^LLaJI 'Lj-ai ibj_«jj CjLcj_«jJI j>JUt (j^j 'j 1 a S 1 1 (j-^J-Ij .^ LuS 
3_jJij_«_«Jlj 4 j ^'aVI CjLtLsoVI (^3 slj^JI 5^.j_<ji ^-JJJJ (JjjLjS L*jjj iJoJia 
) ^^ Cjl_j_ul_j_aj «0ljL_u_4-i 4jljL_u_aj *lj^jl * ) j^-^ i>L>ol 4^j-»_aj 4_)Jj_<utj1 
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C^jLi lj>l La JLjJl-^o (j_a -i 3-L*aJL I (jSLaj (jj^l C^-3 'L$jlj>ij 3Jy>.LtaJI (jyi^. 
43LU3I 1 L$j \j li i"i 4^jj>-j 4J^>.LLa]l oLsoLi jaSLalUI 3j^>-l t_ui£^lJ =L>-L>. tiJLufc 
^j ^*" ■*- 1 1 jjS-aj ^i^-Il ^-J-*-" (j"^ ^^-^^rr' ^'Jr!-*-^' ^> Jtj * L)"-^ ^J^J i-a /^JJ 
4_ui£ *-a IjpjjLiLa (_L"J-I <j-° 3-cL<-u (_p ( _ ;r 3 sLjoLJI 4JaLLa]l CjLuii 1— )l 1 n~»- (j-a 
(j^alJJL I * jk»~ ' ■■_' ' J-^JJ .(jjjjjJ! JU3 (jJb (jt^' 4Ia3*Jtl (j-a 4_i allal I i^sLLaJI 

(J K i~i ? j-dij^jj (jl-SjLjljJI 4JsLLaJI (jj->J Sjjj_ua ijJLla ojLs lj>l La j_jj_2j 

(j_jj-j^_j 4J| , 1, a (_]| 3jLlu2 Li ^j ^ * , ,.j i L$_aLssj>.lj d lAlLaJL I (jjj^slJI d La 1 1 



;4*Sl £*«4Uf wLUall -3 

f. 1 C *1^_^J1 «U£j-j_u jjjjLj-S ^_A J-a2l 3v_ix*aJi]| CjL-uLjJiJLi ^j < a S 1 1 jl 
,-A , ,,l j ^ tl j j jS fjJ-JI I J_4 ' . 1 LLa " j J i^Liia (jljJ (j-^ 5 * Jl ^ljl"l (jjjLaj) L?^ 1 - 
4_ul^Jl dil ai^ajul (J^jLlS (j£LaJJ (j-a (Jjt_>u 4juj-*_u 4-)L^-**<< ul dil j) 4_t-aL>. 3v^a»j 

4_j_u1j^ (_3 cjl_j_oLj_dj1 <>j_A SjuLs (j£jj * I jl>> Sv-jx^fl cjljILiJ ^ a"! i uj (JJil 

4J^s-LU J i** (jlr 3j)L«JI (^ <tg.j 1 nil S_JLc (jjSu (jjJI .-<! A . - — » 1 1 a jjt j_ul3 
(j.3 4_ljLij_^SLII CjIjJj_U (J_«-«jj iL-Uajl I <i(pljlj ^Lj^SLI I jjjllj sl^^JI 
I jl T" j I) n" 1 ill Lajjj Ltjlji jjGjj CjLcj_«JI (j-a £j\juz (JL*-a jm^ 3j>L«JI 
<tCj_o/ -il-ijj ij^^-J iCjLcj_«jJI (j-a (JL>J,I I JUt (j n ua J-a-«JI (_^i^. 4ia^L>J,Ll 
juV diljdj .«CLa^lj-u ^Ir Llal aa. jdjll i_aL2jl jalj 5_Ll«ji JijJo- ,2^c. sl^JI 
j-k LAj-jjG tj^J^-a «L5jjlX 4_o.mi <3_u1^$Jl CjuLt-iajul ^j^ " ' ^3. «Lbj-»_a ^j-a 
di! jj Laj_utj *ljIa.V 2LaJ>UI dj!«lj^.yi jo-lj 4-uLjj < j<tl iljl jJ^LI 2La>L^ 
i_xjI^j>JI (_>^»J (jr^- 'j^H^ *^l_J4Jl .~<l A,^,.lt ^jLa till j^ '-iji Lesuj] 4-il-ai: «LuI 
,^>.LiL!j ^UJI j)L^>.VLi JluilLlj Lj-mAj 3J^>.LLaJI -i j 1 < ^>" ^j^ 4_iSLuI£LlLI 

.4J^-LtaJI «lj-»-l «U (jlajjllj i^JJI 

V 4JI J^iJI t_^*j (^jjj-II (JLtll (^a IjSI^J! 42LkJI Jjy.mt 5 j i ,i >tLi^ 

(jjjjiJI joJLkJ! ^ sl^^JI ij',^*"' (j^ ^jtj'^'V'J 'L'^lj CjL^iIjJU ALjill (j-a JU 
ii*j|jJljSj)JL3i^il 4^LLaJI tf jut J^Lilij/V 5jJLSLa] ei!Lufc(jL^ lj)l Lajj^Sjj^ 
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ftXiXiJI fciiUJI UpgJgiSj 

u^j jLa.il! (J^Jjj-u (_ji^. 4jLaljJI (jJoLUI (jI-aLc JSLjiij-Jjill (jSLaj <3^-!j 

«_jjl ui a 7-La_Ll *Lx-»I/j_U ^jpLa^l (j-a 3j)L«JI ( _ ;r 3 ( _ ;r j» (J^lllj . >\ . '--. jtl jtjj^ 

4^LLJI «-jjl mi « j»LiI 3-uLSLal aJLuk j! oZUJ LoLa ^jlrj i4-ul^JI 4^LLJI 

j«s-a^l CjJLa^. a 1961 aLc j_yJ3j i^jjlII j«JL«JI <j-a SjUJX. flj^-1 (^ sLul^JI 
*_jQj j-^J j-4-sJ-tl 1 J-A ^—5 ja_» JL9j i4_u.L*jl J)Li-aj 2l d o la ' I 1j-a_iJ_a Sji^tHJj 
jJjJjI ^j^* I I J * 1 i«a jj-a fQJLJtJl ^j-a SjUJX. *1jj>-l (—3 «La_Ia_LLl 4_] Ot-aL9 y ma 
.(^jjlII («JL«JLi 4-SLlU I tt i ntl I JUt /yjLu aJ-Hj ( I )(Oj (JjJU>J! (_y^J • c ^i>*^' 

( 1 ) |»Ij Jj-^r 



ip^^jlpi 


i*j-> a 3 ' 


-OJl 


icl_Jl/J_. 


iJUjl/jW 


a*uJi/j_° 


ajtJi/jM 


10.4 
11.3 
14.2 
10 
13.3 
12.6 
9.2 


4.6 
5 
6.3 
4.4 
5.9 
5.6 
4.1 


3.25 
5.4 
6.1 
3.4 
5.9 
3.8 
9.2 


1.4 
2.4 
2.7 
1.5 
2.6 
1.7 
4.1 


A*' 
U 
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Ifl'mU J i iim V c_JL«JI ^yia iJLul^l 4^LtaJ! ,j-a 



ju-aJiJ1 ^uL^J ^j-ujj L^i-ui 
^Jtj 1 11 tu ^ uiAj M^JiLul 

^jlS-a jl fiUj-JLa ^—Jl ^—JUj-^SJl jLuJl fJLuaj] ^jl a iX L$J (qHj /^J' 4_dJjJajl ^^^ 
j-fljj j-A 3j)L*JI (_yi i f llg~ 1 nil (<i^j La (jl j)l i4Iblj ' " ' I a 1 a I j a u 1 h-v 4l*c 
jj-a Lll ^^pajju 2l (jlj dJJj) (3^-°' "-° C^Ai U' ° *"" "^-1 ?sjLt-a (—iLlj.^ jJjliii 
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j\M*\ CkdUJI 



aLJI jji Jal^^L^ - 4j*.L.J,I 3jo^ ^yLl 4^LLaJI <^S 
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ftXiXiJI fciiUJI LipgJgiSj 
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4_ujmJ *JJtJ LgaJu /j * gaj 5 1 4_ul^JI aJsLLaJI a! JL?-" < ul (jLS_al (^>£- C^s_ul ^jl 
(_Jj lixjjaj I Q^l j~" "I «Jsljjs ^1 Q^oLo (JS mm aJaLLaJI OJLfli JL^ajl JjL-uj 

«:Ljj_^£L!I (j_a I i£>l gj i ■■! (jLa («Jju Li^j (jKI^" i ntl ^^U" ' "^ < — '^W-* 3 *^ 

<_ALaJI 1 jj'a -il-SJJ CjLcL-u i < 1 1 ; j a ,jl j'tl CjLcL_u <. , i ii-w. j-JlJljj Jj LjjIj (j .h! 
.(Jjjs.1 CjLcL-u ^yfl ' _i I La 1 1 JjSj Ls_Lu cLij^SLJI lJ \c 
LojL-u Lyfj JLai JLjJLl I j-0> ^ 2_^L>J| L$J>K i'a 2_ul^J| 2alUlt jj| 
«Lcj_<j/ i_2^M-Ii. 2 «La_Ljj j-j^ J'C uU j-J-«JJ (Jj 4jj1j i.'i i njt aJsLLaJI aJJt (jl 

a^b^SLII cil jd^iLa dl!j£ ^Lj^SjI jJjII £&1 jJCh ^LUL j ^l^l 

l_gjj| j-a^l J-^J ' s I J J *-l d a 1 J -- 1 1 CjLcj_»^JI 0-30 4 a b se a CjIsLoSLj (J-«-«J 
(^l^. j-iilLa i. ilU i < 1 1 '< j a jj>.VI c-<-iL>JI (j-oj isLij^SLII /T^Iil Jr!-*-* c?^ («-fl>L-uJ 

(^l^. 3j J-aJI j-3jj 03^ ' . "^aJlj (_psj_«JI I jj'a jjjuj 4^^^-C aLo! (j^e-i (jil 
4_ul^JI 2Js|_LaJI (JLa-o (_j^ (j-LLalaJll (_^i^. V^ "^' f-° ' ^ i 3 * " l£I (jr^ fO^ •*•"'! 
(j| iC-JLLaJlj j^pDj-jLjl (^-J L)j'^ (3 ^ ° ' *"*" d • J ^ * rt tj-^-^ (Q- 1 ^-^ 4JjL»_a 
4_j_i1j_$jl 4J9LL2JI ,}_j^_>u (-H-J1 i na 4j_u1j.i _ i eaj 5 » 0JL& (jjl^HJl aJL>. Jjl^- 

d 1 » c tj'jj-i (j-^- ^ i Mil— (Jl «lSj_>J1 i J_jj_>»j j_a ^J-jj 3e-j iLi ^j ■ a 5 1 ' ^jl 

(jV I j k '■ 4_j| 2 t^^M a Llik: LifljJ .3_oL,j^ SJsLL ^1 3_ul^JI dj^-UaJI 
( _ ;r l!l dil i'n ii U ^^ S.c.j.^l tiJJjJ Lljj j_iijjj 3j_iilo 4J^>.LLaJ| clLax. ^Cj-lm 

( _ ;r jl_ij_^£L!l jJj_LI 4_cj_<j/ j_l«j ^1 ^LilLi (_g^jj Ijutj 4^j>j| J^-9 M^ 

^jl t4-A]lifcjq (Cju ju!i) CjI^JijJJ ^!i j—jljj-^ jLu /^i^. (J J l^^J I ^Hj 4^t_u_LlLjj 
5-uLj^ll 7i-ul uaX\ S^L^I jl djWIj djl JjII Jj< iVit 7e-LaJ V I J-$$ IjLu 

i>J_fl) (J^>- J^>-1 (j-°J Q^* t^ajQI O-JU LuLj-^i ]\JuLajQ L t - L t^ JV i . 1 1^**." (J-^J1 

w ^ .'J 3^ ^ Lki^ 1 ^-^' lj' j: ?- Cr^ ^r* ■ -"*"' "- 1 1 »l nUtl ^j^-«_' aJLHj JLaS g| K i"iU 
O-jLj ^JIj-ILj IjL-J-J ^-^-i-J lH3— *° M^l p j o ' ^" (JJ-a jl£L^2l ^j-a 4x.^qj?e-4-l 

^JjJalJIj 3_^|jjJ|j i.'-.t ill juS cJljLo ^JlJI ^ji-Vl 
4^LLaJ| „j^j JiLfl^-VI dili (jjs \j . -^ ^ 1 la ajsLLJI j^jjjiell 2 jumILi Lafj 
(jia^j>JLI 1 J_A jj-a p I ^ gSJI JLjJajj L^Jl o *"i i ul J^S-a-i Cli-pt_i a_iillrt_a ^JlS mi! t 
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sLij^ J*\ un 5_oLjj^SLII 2*1 LaJI (jj->J l-J-!L>- 3j^j"J,l Jj LaJlj '<^>-L><-!l J-i^- 
(j£Llj i4^xl_>Jl _ . au 5j LaJU£. L^JI o***i< nl 3_}lcJj ' JJ (j— tj -* lj lP"* 1 -^ 

j-j_lS JJLC (Jl o *"i i J u i Wi 5j » uj flS 1 1 (j-o Sj_uS 'L'-ftS (jj^i- (jl Tcual^JI (j-o 
L^jLjj-fljj I j *-»■ ■"■ (jS_4_ij l^jJL^-o 'J-4^. 4jjl_La_tll (jl (_JI cL^Lual CjLjjLLa_Jl (j_a 
(jj^>- d * ( u L$JJ OJ^3 12 /^i^. 5jl J i nil 4jjl_Laj (J-«l-«3 yi J o a i3.}JJL^_« Cj1j-« 
50 4jjJs (^Lij^ jLu - I La C | I j*.<~ I U", , „l j jj] j_g| i3_c.L_u j_u_o| 50 I j"oj3 
Sjjj^a (jjjSij LuSLx-ij i4cLj/ Jalj 600 (J^Ljij La Jl i3jL>.lj icLj/ SjJ. j^j-ol 
(Jl o *"i i .iVI 4jijLJu 4-uLi^SJI 7c_ul LaXI (jl LJjijG lil OJL& (jj_JJI 4-lO (^C 
.4^Lu Jalj 100-60 ££j Lo Llo JlsJjJI i^I^'iihj 
J m"i i i"l (jl 7-l^lal (<u JLfl£ CjI JUJLallJI OJL& (jyi^- <_<lilll (J^>-1 <j-°J till JJ 
daJUaJ 5_ljIj^JI 3_,^|_LaJ| dJaLU J£ ^^ j! i_ALaJI ,j£. SjjIjJI 3JaLLaJ| 
CjLlx (_I| (J-t-saJ *LjjLc Jaji iX (*1^. (^paj^t I 0->»J 3j-ui Cjlj1jj>. (J& ^l^Jl 
J j i mi* I i La j « i a 1 1 slj^JI I J-& Jl o »~ . nl j<sj i5jujJ.I 3j^^jJI <_;,!£. JLLaj^/l 
(j^Sj sl^Jl (jljj>- d ♦ t ii (jl tiu_o*j i4_ul_]j-^ Cjl Jj^-a «_^a 4J^_t-a^-o CjLLjjj^j 

(_aLs «lj-gJI (j^ (jjj^jtA dJLjjt (jjSLj (jl (jl <i i>> (jSLx-i sLJLs 3^L«JI ^i *j_ui 

(_JI^>. /^-J| (J-L^a-j JL9 I j 1 1 n i 4Jj^la SjILi] ? 1 1>^SJ| J_l^_aj (j-uj^lll (Jji i'mI 

(JlLo 4jjI^JI SJsLLaJI (jjjJej JLajj ( _ ;r 3 ^ a. jj La a SjUJLC ?ljl ijJLutj 'pj. 1 ' "' 

. 4_uLo CjLujj^j i\jl* <"n] L^JI o***u nl /cj CjLJIjj>. (_5 l_$jjj>.j ^Lui 7c_Ua 
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1 JL>. 4ju-u) J C)L>.1 i ii a Cj LLa-ir^J, I j jLss_J1 /j U«" 
<L>.1 i ii a y 1 i" 1 o i j i a 4«Lj_u3j2l 3j-SJ1 ■- la - ■■ jj»a 

jUtjJI (jLa i j^oyL^ (j^jio 149 <_P=jVl (^Ic 3-^ujLJI 

jJLa^uS (ja-iLa 361 «CL>*L_u-a La _ ^«" '"*' J J 

i_iij)jjt_aj i4j_u_]LjJl <^>-L_u^ ' ^* L<a jj_a^Ii£1 ^1 i*_sj-a 
jL%_J1 J a *"i i n 1 (J 'jLaj J a***i i ill jl i n l 2l (jl Liisjju 
4jI JLC. T^LjjV (iljjj/ (_P=>lj^.^/l (j-a JLjJiJlil <"«IUj-wt Ij 

La JSLI jL^JV! i_al mi~<I dljj (j i .. njJI »_al jJI ^Jt 

,^_3 jt d i n iL-ljI /jji^. ^l^j-u d-l A 1 1 n UU Jo^J?e-a ^-A 
^j ,| -wL-Aj jl I n l 2l ^"i y * 1 C.L- L JVJ ao-jJIj .jLcs_tJl 
4JLa 4J3jJj 4jJLj (j-u ^^1 2al Ull j \l ,^^ i_alj TiiiiI 
i(J l rt" iii U ^^ 4-aJliej Jj! JU (2^C i.'if jJI (^ J^*J 
«:l jJL! I 1 j a I j ' i a " ( _ ;r xi5m ^^ j^tjJI (JSL«I/ Loj 

La ^jJI S-aLUsl-Aa-JI J< uij 4JLa 4JL2lilj (jLuiJ^I 

. 4^LLaJI (j-a Ij-^j^ LlILjIo-! Ij ' i a a- a ' " 

» j k~ ■•■_' 2 SI La tl ,j_a Sjujlc JLSL<it aJLLt 

oLj-U c-jj i ii 'i a f-Lajjl (^Jl i^^iJj (jUJ! jj^jJIj jll 
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JLSj a laj * rt /]£. mi i jjAHj *LjJJ-i ^>^>* {J Q '^ L^x^a LLseJ I /ftj ^-Lal^ i iitl (tIc 
Ij—ti-lj <L»-^LLI (JLtcl ( _ ;r 3 3j_&LtaJI 0JL4 (j-o fl '^ flj i ■■ » I (j-o (jLcujVI (jSLcj 

lcr l_i_3j ,,! II jL>oVIj I mJj-aj I j_l£ (j-a Lo£ 4-uLj^ll ^LaLLJI jlJjj ^ 
(jj_L! ,j_o j_uSLII (^i^. Ij-Laj. JSLij oJljLo ^^Jl j^JI rl>ol iiJLL& llL!jl£ 
J^ <" ml ^ I r (jLLJIj LuLLajjj ^ LJL>. J^sjlII ij;j^*j Ll&j i^oJUJI ^ 

J^LilxJ jj* JU JL*i!Li LL& I i i j j Lo (jSLI i^LaLLaJI jlJjj ^ jut r-ljjsVl JLaLU 

rbJl jl iLuLj^SDI 4lLtaJI juJ>U .-.lUj^llj jUtJI ^ SjjIj^JI 2LsLtaJI 
. 42LLJI JjJjlI jj^j^ sUUjiIjj/I (jSUj (_gJJI jj^jjjLL^JI 

jLai-JI ^ 4jjIj^»JI 4JsliaJ! <2>c fslSLu ^1 (^Jj^" SJLt^JJ LljjjL jJLu JLSj 
lj-j_o * fl 3) " ji j^s—ul 0i-j_o 3j1jj>. «L>.jJ) ^jt jqJulj Luij cLlolx j " .! J 
.-<! t^j — 1 ljjl> ■ 1 1 ^$ dj-»U , ,,tl s m 3j|jj>. cL>.jJL3 I a_Lj-aJI J '^'a (^3 (_;^>- 

jUtJ! ^ 4jj!jj«JI £LaLtaJL> j •"«'< liLo ^il I jl^j I ju» (j-o Jh\ oj^J SjLlII 
30 jj-* j-^l ijJ- ?-^J^ * ' - J J"- 3 *-"' ^W-* ^J'J- 5 * ^-^J-^ cJ' i" j'*' '^ 

3' q c I lj-^1 J * ' tj' LlJjLx 3-J (lA-^ t»1^**( ( ii 2i 1 ■ laj> Jllc jJb. 4j^_lo «L>-jJ> 
*L>-j.} f-"2>J 2 ij *l iil"i^e-a Sjjj^s ijJLufc (jl LJjU>-jJ CjLLajjJ.lj jLajJI j>JUt 

j^tjJI •» U , „ /yic «LLI (j\j La jl ijjlillj •» La i nil jj-V Lo »IXI 3jIjj>. 4j>.jJ ^^ 

Lo j_a 3jlj_>JI cjL>-jj ^jJs ^^jLill I jut (jl ijLLoal cjLIo j-ii - (j^Lc «Ltlj 
<u^i ♦**( t nl » j^**' ' " i ^jL(_ujj>iJ 1^ j iS Ljj1jj>. 1jj_t-a_o ^Js mi i Lo 3-Aj LLa I * o 3 1 

■- la i ■■ /j 1 c Ja-Ai ■■" ^ n <i Mill d ♦ mi La t^j n rt Mill ^_A ^-j-u-uj jJLt-a-o iJJLlA 
-n i ■■ a ^j ol L^alLou ^LlLI a^2jj jL»_J1 jl L$_!_o 4_*_ujLjJ1 s.\^j-u 4_j_usj 2l Sj^Jl 

ij^ j_L>. jlj I j * " j-i-l I o Mi^ (jl Lo^ i4jjIjj>. 4^LU JSLcuj ^LLaJI ojla (j-o 
jj-o ^ n s ♦ ii j^>>i p ' "^ i-dLi_Aj ijLLa-olj ^3^ i-j-Ii ^Ji^j^ij (Jill ^LjJj jj>i" 
cLL^aLcuJI ^ j i no Mill iaLLaJI Jjjj^o (j-oj '^j^?^' u^ j <~~> 'jj o^-' ■» u ■ .. ^^^Lc 
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CiUkcuJIg jUuJI y^a 6ojl>aJI «J»UaJI 

J^tljj o\-jX\ 4-ualxJ (_£ jdl Lg-Lo j^>JI dJJj Lut I * 1 gj ."»! Uj — t lj jl 3ejjI ^j^c- 
oLJ.1 Lol -»U,„t| ^^ „LJ,| Sjlj^. 4j>-jJ *JSj (jJJ lS-SJj 4jjIj^- ^LaLLa j^JI 
(_ylc (jl i_ 1 J 1 uJ (_J_ii3 (j .1 «a miILj L&^jLj (jLfl jLia 2 I CjLIo J}L*ci (^i^- 3.ij3»._jJLl 
w ^ ■" lilljdj iJjL*^ ^<l "^i- <j-lj ijj-^ 5 ^^ 3Jj^la CjLaLt^o (J^H^-J o' ''jlj-* 1 ^ 

(j_a 3JL>. ^^JLiJLi (Js uiTuj , ■» u . ..II ^lc L^lo 4>j' fl Tr^' o-° ' " " * .' ' ' "^-^ 
Sjlj^JI a^jj 3^ jJa^l ^yic Sjlj^J! a^jj ^jLi jj^j i^jl>>JI £>£JI 
LJL*i>.l LJlj^i- JSLiiij La jj* 3jlj_>JI cjL>-jj i^s j^jLi!! I jutj ij}^*^- ^1 ^jjs 

.SSLLaJI (jja lj^u£ 

^jlj^J! rjJLj-II i-ijJa (^s La}Lli.l dJLL* j! ^Jl j-«Vl j_&LLa j j Ajj 

(_^aL>JI iLiaAll (j-^ JJ '"' '' " Loj sL«jljLl!I /yS r-jjdllj jLajJI ( _ ;r 3 r-jjGJI jj^j 
iJ-sjlJ! -sLj.J)I «_a -il-ij^J O^J^^ °j\j^~ ^-J- 5 ui-^ ^-dj'j-^W^" 4JaLLaJLi 
4^>.j.i ^jia-d-geJtJ jl ( kjaJ&jQ '" .! 3 J"— 6 - 1 ^' Ly^ *-L*a^Jl (jl J^>.>1 * '-^-4 J 
SjLjuJa !jl\ Mjj_&LLaJI i_3}Lo.VI I jufc mJJjj J ">LjII JJjsX. -iLpjl «_o 3jlj^»JI 

(^s ^jlj^J! r-jjGJLa njrCiJUJI Lil£ ^ ^jlj^J! tjSAI SjJjJII ,_Lal^j«JI 

L-4^4 ^HjJLI /- 1 c ^j u mi II d * Mil 1 La a 5 . •■ j-jjLj {j£. I iii '< ) Ol La-^>J la jL»_Jl 
cLa_j_$-«jl < - * I 5 * La 1 1 fjAjj i-4-Lu ■- La 1 uj| (J^. <>i— iJLI CjLiLtla tj-ti*- i uj ^—11 m^JsJj 
4 » Mil j-jjLj (J^aS-s jl *tj 11 Mill d ♦ miLj j3Lu z d JaAse-Lq 3jljj>- CjLvjJ /^Lc 

j 'I '^'1 (. 1 j mi ciijijo ^,43 4jjIj^jjjJI 4^LLaJ! Lof 1 1 jl>. ^LJ^ (j..^ m.II 

^j n <i mi II g< ♦ Mil 1 La a 5 . " >■ i m 11 1 ^j-ujjj j^paj^l ^jJau ^—5 3jj^>-^ll 4jj1j->J1 
jljll CjLcU miI ,jjj J*\ mm" aJJb 4jj I jj^^jj^J I 2al LaJI j ^ ■ * aj i3 1 n;LJI (jlr 
4_Lxiaj2l '"'I S iLaJI dJLd>.! ^Lal^c (j-oj (_p=>j2l (j-LaLi (^3 3ji^>.jJk! d < miU 
Lj_Lu «LJI d La 3. >l rt 1 nlr aJLjj Lo ^—11 «LbLua! t^jJ>*\ * )l 1 1 uja ^j^* • > ■ ^ '^** ) 

. jLlaVl i_aVT (^Jjij SjjIj^^jjJI ^LtaJI (j^: Lujjl^ (jla jLlaVl ,jjJ SJji^ 
^Lo ' a-i.La.il J ■ -"'* ( _ ;r 3 (_paj 2I ( _ ;r 3 mJjIj_>JI r-jjCLtl ^1 LJj-LaJ ^J (j^LIj 

( _ ;r i ^'j- 1 H 4^jLii^s Sjjj^s ^1 (_Luaj 1— aj 1 n'q jLLo^I '"'Ij lW SiL^o (j^j 

V (^iJI ^uJajVl 5^ ; Utl ^| ^JJ J,^jij dilj (^ «- «.l inllj w-.IUj^tlj jL=tJI 

m£j1j_>JI j ' .^11 cjl!i /j-II ( - P 3 j-*-'-J 5"-L42( I Cjlj-iii^, m^j_u I j^ . ■■ jjLssjj 
Mjjlj^>JI rjjCLtl ^1 LijJiiJ^ia 1 3jm^ m.II SLaLLaJI jj*j jUtJI (^ic jjJj mjjJI 
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ftXiXiJI fciiUJI LipgJgiSj 

(jl LJjL>^aJ jLLa 2l '""j '"■'" 3 ^ C~^ ' gu-L^aJI J * -^a (-J3 Ot-JaSJl 3-i-a jJ-j /-£ 

3 j inl-LaJI SjlcLUI Ljjo.1 lil Lai ijjuJ! j>LjJ))I «_o .j^a^.~ SjIj^JI 3_».jj) 

«L>.jJ (jij ' a I j x J 3jj_i^aJI (jl i ■>■>... a jLLo^/I <_2 2 I 3L«- C -I (JjjLu/I (^^Lc 
(jl 4_S_<JL>. (^jjlJI (jj "*^l d * * " (j- 1 (jL"uVI ^J^' ^J i Jl J^J 3jlj_>J! 
'■- La i "II (jlr I j'"» I j j i h'i JijjI 3 Ijlq jLlal 3^ T~ ' (jlf (_p3j^/l Sjlj-^- ^-J- 5 

(_J3 L^Ji a*" i ii z Cj^_laJI (_J3 t <jj)lj-*_ujl *Llujl (-J3 «La_t2_>JI ajut (j»a \1 A" , ,.lj 

3jL>. (_p=>j2l ■*• La i ■■ (3^-^ c ^i-'- L ^' ^ 15^-"' Lr^'-^ '- 2j)j-kJi cJJ^ (j - ^* ' d-i^ajl 

. I jj'a (jS i nil 4^ejj_a J-££-j 
J '^ a ( _ ;r 3 j«JL«JI (J I a i"i ( _ ;r 3 J i a 5eJ La ^1 LJj-Laj jJ jj>- VI t_uL>JI (j-o 
3 * a » J a -r "i J jL»_Jl ^j^->* 'J jL$j 2lj CjIj jt- ill ->-j^ i ■■ (jl uJo^aJ »l"i i iill 
3 A 1",^. /, 3JL>. 'La-I^J Lut ^ «t* VI (j- 3 ^Liil J-4J&IJ V La-Lu JUJ Mill -ij-i!l 
3jlj^>JI «L>-jJ) (jo^J La_Lu ^cjLa-uiJl (-r^. d LgaAseJLq 3jIjj>. «L>.jJ) J>aj>^aJ j-j-ajj 
3jlj_>JI 3j>-jJ) -JJLkj La (jl (Jjj (jl > jU" in") 4.JL. tljj i.i'l (_^i^.l 3'-« x -^" Cr^ 
JUJa (j-A (^lll 3 ^ La i ' I (^3 SjjLuJI 3_o.I_LU <_3jjJaJI SjjJa jj» gJa-uJI ^JLc 
cQjLj d i Hi (j a •' (jl ^jl\ 3LaX.2l ( _ ;r 3 Sjlj_>JI 4j>-jJ ^ejj La-Lu i«L<j/ljjdl 
jljll ^ 3jlj^>JI JL2IJI 3<jjU (^Jl Ji^jij dili (^3 i. . 1 intlj iaLlII jl JLa Ly icL. 
. ^Ijll J>JL^J 3jjIj^>JI (j^aSI LaaJI (j-!lj 3jili«J,l 
dJUG /^Lc. j^j^J LLal a"l itil (jl (J^-^J Lt£,^_ua^_a (—Jl ^jj>.l 3j-a Jj^jlj /^-Ij 

3jjia *L>-J J I 5 JjJl>. ^^ jLla^ll CjLla 3-aX ( _ ;r Lc. "LJLl J •» U , „tl tfLuJ jj^j 4_j3 

(jl dJJ ju j t^a-SJ LiJLa jLLaVl vZjLLa 31 1 c ? (j_c p K " 'i L^ lilj ij^La 

jjj (jr^- I JUt SJaLiaJI j ) Ltgjg J^LilLuul Lg-iSLa-j LJL>. 3jj3jjJ.I Lo-jJaiSilll 
3jsj)LoJI ."»! -» A.^tl ^a p K* i i nj .3^ i** ^^ aJJt (Jiua (jlr SjijLJI oLJ.1 OJL^ 

.jJ-LaXI I JLA J^Lil<j/V 3_lLjjiJI t_j|jjj| (jx. 



CIjIjL^Ij («ji.j (j>U 3 U"i 1 11 a j-ui. pLLa-pJ Ij jLs&xJI ^ 3jjIj^>JI 3^LtaJI 
(Jjj 1 11 (_pajJuu d j air J I 4_iJ>^aJ^_iSj Cj^I N mi a JL>*^oJ 21 4-1 1 (jH l^3ll>J I j * 1 aUI I 
jj t^aXI I jjt J^LiLLuul ^Lal 3jL«-H Ci^zt ^3 il Juk 32LLaJI jj ir-ia J^LiLLuul 
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OlkuanJIg jUuJI y^a Oojljjdl aJlhJI 

4_oL>j^S dJa^tA sLiijV 2 .j I U 1 1 Ciljl o"c~t i nVI (j-a j .uS II xJLlJL I jj» SJsliaJ! (j-a 
;jr* ' au >i 1 1 AiaAja J3^**'.^2 ijL»_JI (_J3 4jjIj_>JI cLsLLaJl j J ' a rt (-H^ (J-a-*-J 3jL>.lj 
CjLiLa ' fl-LSLj-m d j i jj_?o d La -» a ?Liul (jl (jyi^- (JL>J.I \j-it ^°i (j\laL«Jlj 
100 (^Jl^. 5U^t I a jjt JlLa Sj^S Oul£ lil S-uaUsjj j_liLijJI fjji (jrtj^U.1 
j ) ' ea rt /j i c (J_a_«_) «L_ljL)j-^S O LLaj&jq ^Lfujl i_ii_jjl£j (jl jJLuj idsaljLi_La 
CjI JUj 4jjij_L!! d'al UU i JjuLJ d U-> ^ ? LuuJ 4 alSj ' aj-Ja I M<j , ,, I jut itsLLJI 

.r-LuVI 3jJLS 

ol_ojiL»JI ^4>j (j-3 i. ■ ; <•< II (j-* 3_jLjJ| i_kjJLS_UI oj-tt (jl jjjj L*£ 
3j)LiL-uVI 3j£La (jV «-jjI .Ml oJ-& Jilo (^Jx- f»IJt3VI ^ 3_t^>L>JI iijl£j_jJ!j 

> I j j J-j J_jJlj>JI j_aVL) i." i i njt CjLLaj->JUj jLajJI ^yfl 3jlj^>JI 3j'_?^ o-° 
(. i ii 1J-flJl fQjL*j1 J^uJ I 88 I (*!-£. i-r^ * 0'- a 3-^' (j"° (J - *^ L)J^ (J~^ ^ > * '-^>^ 3 - £ ' 

tji*C- (J-«-«J ^J^-J ' " " " "*" " »L""-sl D^-°l d^ ojl^alj "*'j' (JlAjjj-ujIj tiJL>- 
«_Usjj («J (J Laj jjjij I J) j^-3l (jl VI ijLa_JI ( _ ;r 3 SjIjjJI CjLvjJ) ( _ ;r 3 (jjjljjjjl 

(j-a Cil— Lj^ iii*I1 4_]L^j iy^>- (j?> <OJ^ ' a-Ltaj (j_a * ) J-^J 3j_I. J3». f-*-^3-a 

^^j^jli ij]£-rjy>. (j i uJj-aJI (jjJigJU ;*Ua 1930-1929 Sjllill .(^aa njj^JI I jut 

al^j 4 LJ^S (_5 (jjjljJjLa ^-ji^- (jj-^ (J U2J^j_oj I J> jt£L3l i. i i n~w (J-<3-*J «LLa^s_a 



i_i-uLJi j-j^. 2 i j I U 1 1 oLlLLj (jJJLilu O-il^J ibvujLJI (ji^. 4ia->J,l <-j^jIIu JS3-IS 
w I C (J_«J(JJ JoljlJLLa 22 4_La_>J,l 3jJ3 0_ll£j i4jajj,l (^1 j^ejJI (jjs jCLflj 
4j>-jJ> 26 "j I J S a jl a-cVI ;>Li_oj •» La 1 nil oLlo (j\j 3jlj_>JI 4j>.jJ) ^fl 3j^ 

oLlLIj ouL^Jj^a 'i^j-j^ 81 =LL>.LjJI i»LJLl SjIjj>. 4j>-jJ) o-il^ il iCjjL^Jj^a 
.OuL^Jj^ 5j^j-i 55 jILa 700 (j.ar (jlr SjijLJI 
. (jlj-LLo^Lp cUjIaj (<u-u I 60 "j La 3 i_j^jjI j-^- ^> L_lX1 J-2-b ^lS aLS JIAj 

c^MSLiil i.iH.1 c^aj: *j 1 930- 1 929 Spill J>U- Sjj^Jdl dJa^J,! cJililj 

(_gj"ii ii I L 3_ajSLajJJ djolr C^jli Jl^li? Cj jVl£Loko (jl Jtjsljjlj i JJ^Ji^ i-443-lj (jjJI 
' " 'J J ~ ^£> "* "I (^^J^'j i_2jLnil (j-S-Ij 3j_uill dJJj ^ JjLjJI (jjs-jJjjSJLlI 

>. 1 1 *"i II (jLSLaVLj 4_»_a ?r i <<■» I l_4-^ I J-tb LLa^j (_Jl ji^iS 4_]j_>»j aLjI (j-« j-j^ 
dijvK M.a (^ j>yii? cj^vISLAa cjj£j2 jjij t jjJ^ '."i^-vlj (^lll cjjvISLAII (jlr 

di^l S A a 4-1^-a.lj liJJjjij j^ejjl oLi-a 4j>.^la (j£. 3_>,jLLl! t i .^tlj J^LlII 
(1) Hagen, A.W. Thermal Energy From The Sea Noyes Data Corporation London, 1975, P.3. 
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ftXiXiJI oJlkJI LipgJgiS^ 

Cjiilll (jSLol JLSj i3jlj_>JI (JL2jjV 5JLjl3j 4_«j^vLo (jt-oSI '^^ Cjl j) J)lj-o jJ3jj 

jl>. I j j r jlsj iJL>J,l I jut (_yfl 2 5?ij p K" (_, gUtl ^j-^l . v.^ VI cjli cjL^>JI 

4Jj2j I JL& 4^LLaJ! jJLuajs J^Lili-ul o^-°k 4 -"" (1^ JW"i' ' -*-* Cr^ L^J-LaL«-II 

(2) * . * - 

«(J_<5JlJ1 1 JLu (jl «Lu-iaJ2jl (jl» 

(JLa-a d j i ii ij-3 4-£j i"i O-Li-J) (jj_2JI I JLA j-o dil Lj i mi-»JI Jjljl (jr^J 

3-£j ui II OjLjjJ JL3j ,,-,! La_j aJllj jUt^JI ^ 4jjIj^»JI 42LLJI J}LiLu-ul 

w 1 c (_)_«_«_) 4_i_iLij_^Ji <i t->-» ^ «Liu2 /rL«JI (JjvLj/ (_y3 (jL>.j_ul ^jjs L«J9^a 

(_£ Ij-ws 430 J) ^ jj-a SjsjLtJl tfLj-tl ?e_ua *s*m i n (JiJj a4jj_us «L>.jJ> 20 0jl jJLc 

C-^ ' ^***" 1^-uiflJ 4^j_*iJl Ot-«L9 dJUjo iCjIj-LayLjS 4 fiu^Jaj jlj-Lo *j '^ a < i^JJ I 

J^i* Jtj fQj j-tcjjj i iill ^j-a ut jl j-±£- i* i^Ij^cV /^ L^jLJuj 2 ^_£jj>.t 4_La^s_a 

Cil h" i nllj dil ij i n<i-»JI ( _ ;r 3 (oJLkJI CjJ)L-u (jjJI <_2j|jJaJI i. i j i ui 3jj JtP* 

.£ ( j_u_3l_Laj ^j^> ^ ~*»j J N ui-J 4 J la d * 1 1 4J9LLajl jj)l_i-a_« jJS^IL] d)j-j_4-S (jjjij 

. dll ij i ii q -»J1 («JLc j_y3 3-L)l inll <_2j|jJaJI i. i j i ui 

4^LLaJI jjiL^iA^jsj 'I^Ij uJj^* - ' *>° ALjIutVI i ju dil ij" i ntl i u , ,.lji (j-3j 

J-^j-jlj Ol La-Se rt ^1 o *"i i ui d La i ui aj 1 JLA 4^LLaJ1 j, ) < a rt jJjAjLu-uI ^j^j-ojJUl 

. ^ (4) . - 

j^t-tjj L^jI CjljLijI i>J_A jaju ea3. (j-°J * jLit_J1 jjju 4j^_tia£, Cjljlx. ty\£- 

jj_t-a_4_i ai g"i it 21 1 ^J ^"' }| Cji m* 1 1 ntl ^J-ilji i-r^J iC ^ J '- J >^ ^-)1 J-J3-4-1 Jajjj 
Jl <" ml (jLiLo! (jJjJJ djJLs-l ^pJI 4jSLjj_oV| oL«-aL>JI (^Jl I jut 4^LLaJI 
(JjjjjsJj jjJt aLJj jjjji£j_jjJI >L3J '"'I U — 1 1 ^'a jLsegJI J '; ^J^ .'--.»tl <-<ljl jtl 
r-jjCJI jJjAjLu-uI ^jlS-ol «L_ulj Jj ^r\_L>.Ljl (j-* >-^>^ tj "**' ' "J MiL-uLa «L»_aL>* ^j-* 

(2) Herman, S.W.(Energy Futures), Ballinger Publishing Co, Cambridge, Mass, U.S.A,1977,P.152. 

(3) Hagen, op.Cit p2. 

(4) Herman, S.W.op.cit. P. 150. 
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CiUlcuJIs jUuJI y^a 6ojl>aJI ojjlkll 

Ajjjjj i (^-IJj-jJI jLL ( _ ;r l^. J-9-«J 4-Lajeji J ji i"i" (^ jbejjl iJ JS (_£jlj_>JI 
4j*.jJ CjI j oLlII (j-o 4jjIjj>- J a" i uj jJtjjs ^yfl j^-*-" I J-A j j 3e n (^rLc 3j£Li!l 
Jju jLiJI \j-it J <n" i njl ijjkjJI •» La i ■■ (ji^. 3ja3.jJLlj Lu i m 4-<JL«JI 3jlj_>JI 
{j\jjj£u\ ^ya r-jl_>J1 jLtJI Lai i^—jLij.^ Jj^_4-i Ja^jj-a (^Uj^j /J-iJ nil (_J3 till]} 
^j <L3 lIL)]} J_*_i jjl o^ Vl jj.a SjjLdl tfLJj ,Lqju-uiJ ( kA a ^-3 4_i_uSj (<CLj^ 
^—C JLi j 4 1 JLS_Aj ^jj>.I 3j-« j^s_lLI ^—11 ' kA 1 1 (^Uj)j-tjl jLc. •*■ Lga i 4-gc-Lgajq 
( _ ;r ^ i>j_jjjG (qjj J o" i ii U jLiJI (jj <-^P~ 4liall SjjjJLi I JL& Jji i""itl AiJaj 
(^1 jj-^-Jjj-ltl ^l J^ 6 -^' <j-° J 5j h ^3 j<u!^ J'C i"n 4iiH>J,l 4iaj>J,l dlj^J-i 

jLSLaa! (j_c i axJ-seJ 3j-SLaJI ojl&j . SjjjJI j «a" i n" IjlSL&j ijJe-JiLa • kA 1 1 

?Vjjt JUjUcI JJl3 4JLLcuJI (O^jVjLa-o ^yfl Q^j i ii >j-aJI »l nUtl I jl^»* . ..I ( _ ;r itl 
ajj 1 1 tLa t(_£^_>J1 daj LcaJl (j-* (J^l ^ l^Ajc * rt Ja^i ><■> 0->tj ^LU jj>i" (j~^ 
i Liia_il (JJLj 0j^t_u 3j1jj>. «L>-jJ tjLs ^LLI vt La i ■■ /^Lc, JaJuiaj I (J-aj 0^j>. ^l 
' d_oLq ^—3 4jLu£j ^Hj jcj (^Uj^j ^Jj* mJ (—3 Aj^juluii *ljLl1I $.\\\ jLssj (JLjJ 

oL>ol ^j£ j 1 1 ii" SjjjJI ojla i-<IjU^ jj| tii^o-j .i_iiSLL! ttjL>. ^1 4j i_2j-2jj 

. 4j>j"riU SjJjJI (<U-uLj <_2j_«j (^r^-S Ji^-lj 
jLa_J! ^ 4jjIj_>JI iSLLaJ! (J^ »" i ill ( _ ;r 3 (j^-°L«J' (j-° J^*"' c3i>^ J-^ 1 c" 
a^_jjj i j-_j_bj jj i im^Jj^JI S^LlSj ^SK-jLijlS-^j^ljua Ajua\j>. ^—5 '" _ J 

(J I «i *"t i ii I j I i eaj I A *\l\ I SjjjJI jl)!!, n| jjic ( _ ;r J*_ujLS-(jji T Lo 4jlaL>- 3j£Ls 
jj\HjSLjj_a^(l ^"j^^H LilS^^J iCjLLujjjJI Jji i""l ^j^ tJVJIJ-^ll (Jj-J Lujjj2| 
Lj^^JaLJaJI (_^Lc L^SLJujI (JjU jlKjJI (_p3^C ( _ ;r 3 JLlIjjJI 4laitA «:Liiul 7"J-^' 

^LlLI i laj La a> J_a ' ^_ tlh* ^-pLUJLi ^Jldj ^J_<utjl I JLA ^jl t^Jjj i u ij-aJl ^JJ*-^ 

L_JU. (j^i 4iSLJj l( yaLSJI (^Jl j^tJI jJt^ <j-a -ijM' *'-*^ SiaUJI SLjiaJI 
i^JaLjiJI ^jl\ j^e_JI (_p3^C (j-o SjJjjil «Ljj^SLII (_Lil dl^'C i*i» 7-jlzj J^>-l 
jj_a SjJ^lII 2 31 La II aJU^'i i n" (jl (^yja-uj L^-Q^Llo sUlaLv 3j£Ls t-^IHj I jd 
Jijj (_£JJ! jj^-JJ'^T^-" J"^-"ij *LJJ (jjL'J-^--" (_LxL=ILl Li ^Li-ill (_j-3 (JijjjIlII 
.4ju3L>. Jj a i ■■ d T^ , u | aj jl c_t_uLJI ^ La i ul aj Lot ^IsLtiaJl ^—11 ru ^j-* 
jj^-lSj_<I/ ^jJ] LSLjj_al ^^ 4_lo^2JI a^JjiJI 4 i ii i iij-a CjJl^£. 1974 aLc jj^ 

ISO ^^ JjLJI j.i.^1,1 (5) 
150 L y= cJjLJI jj i ,-,1,1 (6) 
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jLas_JI (^fl 4jjIjj»JI 2j3LtoJI J^Li-LuiV 4_lLsj«JI i_uIjjJI 4xJj.i (j^IjSLjj-al 
4_j_t_3 Jj-il^c «LjI JU>-^j 2i «bl (j-C£j-*iJl JliL^tjl «Lst_uj OjLSj j " J J 
(jl j-J-C. 2 al La H ,j_a j. 1 caJI I j_A J^ <*i 1 11V 5_uj^j>o 1 " ' I La — a « Lb a La I 
(jl j>l iCjIjVjjJI <j-\_j^Lo CjLSbo ' aKLu-u '"'I U--t I oJUt Jilo «Liul i_ijJLCi 
1 JUxljJI Jo I J jJ-tSLLJ jVjJ) (_j-aJf (j-a J-S£l (_jJI J LQJ 2 U -w t I 3^K"l JjJLO 

(Jo I j jJu£ ' aJI 100) JoIjLLloIOO L^jjjls 3_ujj_^J 3U-.. tLJuJl (jLa 4 jlr j 

4_j_u^_>o cLlo^t_a 4_)i ^Ltlujl fOJJ (QJ (jVI /jjJiJ tjAjJ) (J^_lL« 200 jj-a^jSl ' MC",,. 

3jjjL2JI j i~(n\\ dilj i 1 nil (J!iL>. /y3 liJJi *Cb (jl jt-SjUi! (j-o (jl j-^. 

Joj^jlJl (j_a 4x.^$j?e^3 jjS^j cLsLtojl j^Lt-o_a (j_a j JLt-o-o (_£l (J^LiHj_u1 < 1 1 Laj 1 
jJia i4_lUj>JIj 4-LaLdl 4_o~LJI (j^s L1SL4-0 lj-«l (J^ i"u 11VI I JL& Jila (j^j (_L*o*j 

il_$]}Lii<-uV 2_^^U.| L>.jJj;<~t| >a>u V i ^ji\ jj>l <^U ^ Ldlia Jl»-j3 
jLlo^l i_aVTciilj Mif 3^*^-' cr^- 3_JoAJ jjL^iAiiJLut (jl ^Llo LbJoj-lil ^ia 

(j_a (J_jl_>o L_jjL>. 3j-3j_iJLI «L_lj>.^j j_tSJJ 1 CjLJojuJ (JL9 (_paj 2I ■*■ La i ■■ dtoo 
lLjLLA jqj tj-uoL>JI 0-3^Jl (-^ (Jj">-**( 1 11 a «Lt_tIu lj-«l j J-t-oJI I JL& (JlLa (J^l i" < nl 
J^l <" ml (jLSLal ?(J A J^ J_jJ3 ■ _, I LajJ ^^1 3j 'I . V.aVI J^l^jJI sLcj^jj^o 
CjIj_jJLLU (j_o <Lcjjij*js 3j)L«JI ( _ ;r 3 U^JLxj 2 tj ^ . ^ 4 liK'ii dJjLtoJI jj-ua^q 
LojfdJLbfcj nJjj>Vl jj>l loJ.1 2 , „al Laju^HoJI 2-ui£j jLl^/VL^ 4j^| i^~^VI 

ly-£-$ J)L)J)j1 J_*_) 7c_uolj (J \ Ui-J I ^ '"^' (_p3J-flJ dlt JL) /^-Jl 4-t-U-JI (J_a1^jul 

jjL^J. ^Mic^U! JMjLL^VI ^ 2_L a LC!l a^u^JI jLLao.VL (jL^V! 

,jja Ltj-ii: (j£. (_kli=ej V CjLLaao*Xlj jLstjJI ^ 2jj|j^J| SJaLIaJlj i2J3LtoJI 

jj3jii i La jjj a L^J^ <~ i nl (jlj iU^jL>JI L^j^'C i*ia L^J (jl "^o* 2JaLtoJI jjiL^ia 

.«La_j^LLI Jojj-ifoJI (j_a «Lc^_^j?E_a 
^ 2_jj|j_>J| d^LtoJI (J)M <~ i ill (jl£Lol jJ3jjJ 'J^jjj LtaJlj ( _ ;r jj/Lji2l JojjiJI (jl 
oLusj •» La ' "II oLlo (j\j SjIjjJI 'l^-jJ (_j-3 (Jj^ J^jP J^ ^J Uo-J->J. I J jL*_JI 
i.i j i nllj i3j)L«JI ij& ^d5^-° ^-* , j-^ '5 (j-^- Jj>-^l '- 1 - 1 * J^J " l — L i j:e T 1 3^*^"' 
3jIjj>. CjL>.jJ) 3_5>^ Ct^ J- 8 -*^ Ct^' CjUooJI 3«Loi (jl 4JLl£o. jjt dllj) ( _ ;r 3 

'j'l-"tl j LuaXI (7) 
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OlkuanJIg jUuJI y^a Oojljjdl aJlhJI 

<LJjLiLo '/3-2 (j-o J-J-^l (j-C J-JJ-J Vj I JU>. 4_Uaiie_Lo 3j)L«JI (^ (jjSwl 0L1-U 
Ttx^l^Jlj Ijjjj-Ujlj ja^tjjl (_^i^. (J-«-«J (jr-^' ' " ' * "*" 1 ' ' ' - 30 J)_JJL>- ( _ ;r 3 fl» LaSj 

t_x^.L^> (jl ( _ ;r liLAJ j^jL^o j "-'"~ cj LLa-pJ, I j jLajJI /ji 4JsLLaJI j • *'"- (jl 

SeLoSLII (jLa i4_lLcj i,)j|j_Ujl_j ja^tjJ! ><_o (JL>JI jjfc Li£ i<LL«j f-3JJ 2 4Ja->J,l 
jLtjJI (^3 mJjIj^JI 42LLaJI jjir-io ^ylc 5±oL«JI .-.lU-^lt |jLx 2 i a a x ' 1 1 
i3jlj_>JI CjL>-jJ) ^yfl JjClk-o ,3j^ J-^>J "-^J-" 1 ^ tfjt ■»"'"" "I ^Lal LajLc (JS i"i" V 
»1 i ti l2 4_a«:^L_a jj-SLa 2l J-i&l (j! ^J^J ' ^"*-" CJJA9 (* U i"i > (JjJlJI (jS_4-SJ 
Sji^ljJI 5_iLaJll lillj wjt i^jjjl jj,l (>u ibj^tjJI jjJalJll ^ * .-.IU-wt I ojutjlo 
pi * ui2] 4_u^Ls t4j^_L>- 23 , 5j »1^**k ii zl i laa* (Jl o mi 23 , 5 (_paj-*jl < UjU-^ (j^j 
ijJaLill ^ L$ia (jlcl SjiUJI (^3 (jjSwi 3-iLa-ill ojufc ^ 2Ual ,„ll ^ , „ q r;,!! 
(jl («JJ slj" i nVI daj. (2>c I Jju jio al (_£_jj>. 2I (pajjiJI ■ La j La a. (_^i^. 4jlsIjJI 
L-dc 2I (ji^- OJ^ ci?"'^'-? (jJI g Mill (j^La-SJI (^>c La Jjlj 1. 1 j 1 uj (jJaLm eJJb 

ju>-Ijj 4_ul£LoLi 7r <t 1 nj Lflja ^ .u^tl ^s SjljL^JI 3ju juiJI S^jj^JLi IjjG JjsI 

t;r lc 4 U -sJU J j< |" | " (jSLaJ.1 <j-0 (jU^=J (j^^^'j 7rU lull (jrUl (_£jljj>. (Jj^ 

. d '( I nil jl J_a 

jtstjJi (^.a 3'-«- c - *' t?-'! r k '" tl <j-° lSjLh**-" ^j^' tPl P>^j j4i 

jjjux lJ J2 ^. U , „tl ^Ir 3jlj_>JI i>-jJ 03^ : 3_<JLjJ1 Sjij - — » tl Liju>.jJ 4jjI jJ.1 

(j-o I j^ 1 ■ ■■ 4_uLa 4-S-Ja /_^ ^JJL>JI i>J-A jui^i ^^ 5 uj 4j^_us «L>.j^ 27-25 

^l^s- (^1 iLuajJ )«_jj_<JI (jlsLoitjVLi 3j!j_>J! 4jvj^ jl>.Ij (<ij -^j-o 100.50 

(jJs )«_jj_<jJI (jlsLflitj'zl I JLA i—Sjjjj j_La 200 J) 1 C (jj-^- ^d5^-° < — '^J- 5 '" 
3jlj_>JI =L>.jJ) JU>.LJ liJLtj) JUlj i«(_£jIj^>JI jljLajzl)) j<u-uLj SjIjjJI 'Ljj-jJ 
ijJLa 700 ^j 0^ (j^^ '^J^^ 3 ^~" ' .-J*^ ^ C^- J ' *"***' ^ fi LJ ' (J J-«-4J (^paLaisj A L) 
3jlj^>JI «L>-jJ) ^j q d se *" 2ij i Luj^j j-La L_aJI ' Jj 1^ c^^" ^i^- 1 ^ 5 ^— 1 '- > *J-^ ^ CJ"^ 'J 
(jl (jr^- '^ijS^ CjL>-jJ) 4 (j^. J-J^I JjLi^J (^r^- Ct^ 5 " '(jJaLill j>JLA Jila (^ 
SjjIjjs. j \l .^. « 4j| A^J jLucVI (^ JLs-Lj V I jut (_£jlj^>JI r-jjQjl /ri>4-J 

(jioLLa i_dLu» (jl i_3jijjiJkLa 1 4jj I jjs-^jjJ I i^LLaJI jjiLi^a JiLo j^txll j-ta ( _ ;r 3 

OLoS uuj\ (j-a ^j ' ' 3 t LuLSj-j <d laj "■ > CjJIjLa CjLLa-^JLIj jL^till jJt-S (-^ 
(^Jjl r-jjGJl (jl . (j w 11 LiJ^ I lae i^jt (-HJ1 3j ig < a 1 1 (j_a j-jju J l_L*_u3^_a ^Lul 
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<jaj_a <3-=»-jJ 30 




1 

J' 

,7-i 

■3 



500 



1000 



cjl^pUlj jUuJI ^^jlj^JI jjJlUI :(l) JC& 

dJLti ju«_i (jjLj Lo 2 TiU'ia ^ *u}U.I ^jIjjJI rjjCUl jj^-j >3jj I jj 

U I c L&jl ui >l (O-Ij (j! Lai d U -^ 1 1 a 1 1 ^ , ,.A. 4iaj>J,l f-^J-o jLui.1 SJLcjia 

. » j I U 1 1 (jjSLj ^jJjVI <UL>JI w a^ .j^e_JI ,j^sj^. ^J& 3,^;. 1j» j] 2 , .nLJI 

(^1 J-J-4-! l_i_<_>L]| J-J^. 4iajJ,l ^1 J^tjjl (j-a SjljLjJIj *\_L>.Lva]l oLJkl 7C_U3 

Ijljv Sj j i S dil u*? i_J Lais cjLLu>JU (jl tixjO-j iSjljjlc cjI^Lo^Ij^ iaLvu^ 

(3j'_J^ ( _ ;r 3 (j j i M it! ( _p=>Ljie-!^Uj 3jlj->JI CjL>-jjJ u\ i ii ill (_p3Liie-]^MJ Ij-ka-i 
I jj 1 5j— i_lS ajLtll ^yfl OJ^ fl W*' P 11 -^ S-'rh 1 ^' (*Lt>-l (jl-3 3jlj_>JI CjL>-jJ 
j^e_JI (_p3^C ( _ ;r 3 SjLlhj CjLsLvojs <^r^ *jl>*^ *— ! ^* - J- i <3j^ J-^3^ 'M C"^* 
Sal tali i~'l t— -»- " -Lijl I i si , .v,al j Lu »cj Ijolr J j i2\\ ^ (j_a ■» j i aj jjis 
-4-LuJLI i-r-*-^ CU_o* -4_*_ujLjj1 3 5 La * rt (J3^ L)' 'Sj_X) ' (j-*J <4_*_ujLjjl (^l^. 

3JsLU sLLa^e-o ^3^-3 (j* '^J^J J-i^-3 L^jJI (Jjj^jJI J^j i ii j (jjJI (ji^mi (j-o 
( _ ;r ^ jjLLa LlI I j (jjISLLIj CjIjJ^Ij ^JljiJIj CjIj_j^j*jJI (j-o j_uSL!l JJL i_J Lalb 
(jJJ S-SLuaVLi i4_il_Ju Loj slJLC. (j-o 4_loj-JI (d^j L>- Llo~ I j fi j i hAjI 4Jaj>JU 
4^LLaJI i £]^l gj i ■■! (jj'j-*-"' (j-° *^i>^ (3^l-'- (j-^ 4la*JLI I niil £j\ J i a aj idJJi 
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OlbaaaJIg jlsuJI x^a 6ojl>aJI «J»UaJI 

(j_o (j-SLIj .^j^i-VI g| j i'C i .I II ci L<-^jeTJ I j ^jlLI jl «Lic I Ll^JI (jjIoLLU JiLo 

-3 ^ d jj II Jj-LaLUI (j-« «Lu^-3 OjIS ^j I o ^ a -' - * I La >■ 1 1 0JL& (J-$-*J (jl i J-4li->J.I 
(jL£ lil 3 ir^iLie-ij 5_uLij^SLII SJsLLaJI (j-a I gja. I seJ (jJoLlLI j>jut JJjIJJ (jlr 
(jl i4_oL«JI AjSLi) gSJI d*s i i"itl (j-o (jlaLLlI OJ-^J " U g^-ll (Jl '^*j| ' ■ ■» i aJI (j-o 
«_jjl ui a ^^ j I <i"i"i i ii^U 4jj.Lv V !il (_gjj|j_U3 j_al l £]^l j"" u VI (J'j-*-"' J^fi 

(jl_3 j^e_jJI (_p3j_c (_yi ^ La — t 1 »l mhI (ajJ C^-p- 4_uliUI 3JL>JI ( _ ;r 3 Lol 
(jSLIj i^llLo oLlU Jill SJjjla l_i_uLj| JLa ^1 Lijt *L>.L>. ^ia ii—atiej *_uajJI 
(jnaJI (J-<5_>»j /J^- 3j.3L9 5j j iS j *^3^ d ' a * rt ^Lilujl LlA 'JZj_%j LgaJl jj-« (J3^-i 
Ol l&AXgaJI ^j^->* ) sLus^HjlJ dulS CjLt-^ilLI £j_& *Lfujl £j\ (Q-CjJ ,d !,-»-» ^tt j ^ Xtl 
3jUJ-Ju jL&jJI ( _ ;r 3 (JjljIUjI j^C ' ■ ■ J S '" II Lj^-^JjjSj J^LaJ (ji VI ( _ ;r U3LU ( _ ;r 3 
CjIjJlJsJI (JjI_lj_o ^^ J-oVI (_Lp- JL9 (J I <i Mill J^e-J (Jj-o /^Ij-oVlj i ^..^Ij.tl 

JU " 'OJLM* 3 ' 1 frlLaJ I jj-o tJL^- 5 ^^J '^rr f Q -l'- £ ' ty£ 3j_jL_aJl 4_ijv^J^_tSJlJl 

jL»_JI j " ' a rt ^^1 ♦**( t ill j^palj-C 2 4_a*^l_a jlol ^JN mi i '"«■ ,^.'11 ^j_A -n J rt I i^aj 

o Lij < i ^i 4j? (jjjLaj V (JL>JU I Jut (^ (^yLLajjJLlj »l <iUII (jSL! i4jjIj_>JI 
cjLi_o1jjJl ^Ij-j>.! oj * ^ Laj i ■■ i cii-i^t_i (jVI ^—11 «L4-iLc 4_Li^t_« 4_il ^Lfojl fdi-i 

■ 4jjIUU CjM_lL»IJLi ^LlIIIj 
' u-LauJ j-j^_Jl ^^paj-C (—5 CjLt-£a_La i ^La /^i^. 4_<j-ii-C ' - * I La se rt *Lfujl ^jl 
(_gjjj_UaJI (j-«^ ij^tjJI (Jl^>- lj 7"l-i-LI (Jl^>- 2 iLiiiSLoj 4jljj/Ij CjLvuIjJlj aLl^JI 

w I c Laj_ljLjj L^jLcj_i LjjLtL»olj Ljjj^j SjjL^JI t-LjjJI ^ « j j 1-^ 5^jjla 

L^jj^j L^jLSj_30J j^ejJI 7rlj-ol 'I « J j La 5^j_«jj (_gjjj_UaJI (j^ (<u iQI i-allLl 
ilJJU>. j^C > 4 i ill La lj_uSLb i4-fl£L>Jl I <_aj|jJiaJI (JJa ^ d <s*'\\ J^jo (_JJ-«J 
(jl '-^J a J C^a-uJ! (<uJL^j ^jl\ i^JiJj (oJL«JI imjJoLlo i_aJjitA ^°i ~^i3p '* J "*"* 
(j-o I g-t^seJ V jja_JI (_p3^c (^ 4jsjLiJI 4-i.qJUI (jl ''L^Lj-H (_ji^. jLa-JI ol-J-« 

juV I JJj i5_ojL2ll (_^i^. Ljjjji^ cjJ-" 1 jji^iLcVI j I 3j_uSLII r-ljjsVI 0ju& Jflo 

(«jj i)«_£lj_LI jL£li.lj iji <^~ll 5JL>. ^^ jl j~f VI (j 1 -*^ JJ- ^"' flJLA JLs-l (jjs 
^Jaju ^^ d nig ^JLusI ^—11 /J ' eaj CjlCj-*_uj j-u_uj /^i-II 4jjl»_JI CjIjLlIJI t_dLi_A 
(_paj »"i i ii L#jLs Ltljjc^ ^^ 4-i.axlll jl «LLajJ,l ^J-o (jl^ I Jl (.^-"j O^tP*^'' 
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ftXiXiJI fciiUaJI UpgJgiSj 

CjU3l_Lt>.VI JL>.I (_j-«-J-y I jJj ij a" i ii a (JS i"i_i SjjJ^i 3$J3 ^1 4-Laj>JU _jl 4-c-^-UI 
3j-j|_3 CjI j CjIjLljJ! oJ_fl> (_p-o Qa^-J JLo3 (_£jji.l 'Lp-L (j-o O^J i2-aj^LJI 
j^jj i. i I i r> •» La i ■■ jj_a 3jlj^>JI (JL2jjI icj_<j/ (j! <_3j|jj<Jkl !il i4laj>J,l (J-a-«J 
/J ^"' *" 3jlj->Jl (jl /^-i-*-3 I JLAj iJjL-aJl «Lcj-<_u .iujsjl *_a -iLijJJ JJ Lr 1 ^ - " 
. 4_La_>Jj 0s.La£ £y* i n-»o ^—b JLcL_aj La-o ipj-i-ul <J JL*-aj d La >■ 1 1 f »La 1 ■■ j-a£. 

i_i_Llie_a w I c *u (j-o I j * jjj" ' 4-ui-iLiJI ^1 sLLu*JU (j-a 2JsLLaJI Jii 2Jl_uta 
^ 2JaLkJI J-HJj 4 U_UJI ^ Lai oL)Lp- O^ 1 ^JLiAa iCjVLajGOfl JlSL.il 

(^-3 3_ljLj_^SLII 2JaLkJI r-Ltil ^ JjVl jLpJ! ^2-^LJI ^Jl j^JI c^j^ 

^—J! j^s_iJl 0L_t_a j-a^. jCLa_i 4_uL)j-^ i_il^Li_ol d La 1 ui aj I ^ 1 5 > J jl^_J1 (_paj»£. 

t;r l«j I j j a 2 1 inLi.il ,2>c. Sjjjij 4al i ..a ^Ir 2 U >, 1 1 oJl£ lil <jSL!j .2 . ",'LJI 
i_£-s>j j *jl 2 j \l ,^~, aVI 2fiK"itl jij^-j Lxjs 2Jj_^L cj^L>1£j liJ^Lj/l i_<-pjj 
Lai 'LjJLj dJ}L<-uV! JjJa (. i j i ii _i 2-ljLj < j<II 2JaLtaJ! (jjs p nig ^IjJLa ^1 
JjLelll JL^I ^ 2U^tl ^ SjJjiL! 2JsLtaJI JUjiI^I ^43 j^VI jLpJI 
jLc. <_a jij-«-a j_a> L«^ (j^a-jjj j (j tlj i jj\j>. j j Jl^ I r-LnJV oLuii! ^Lj^SLII 

2 al La 'I J-jJj^I ,_P=IjjLVI (jjs JUJjlII ^ 4JLajd^l (jSLajj JLtli^U JjLa 
g| 1 11 iLjJI (^1 j^e_jJI (_p3^C ( _ ;r 3 4Jaj>J,l (j^J jJ^^-JjJt^J' J^-^ ^ .' ' "'^L Lai 
i—i^uLiVl ^ ^yj-ulaJI JjLiJI J2J Lcj-^JjJSj (jl il SKnia 2jI J< ,~,n V I JL^S 
' L^ "^ JL? ' - ^ J^ -1 ^L^^Lt-o (jl JaJ 4_)LaSJl 4_t^ La_i d rt , ) dj rt jL»_Jl ^^paj-C ^—b 
fdlj ^J-JI /pi i"i'l CjI J_] ^j d 1 ■■ II d La 1 ut aj ^^-JIJ^^' Lr^- 1 (1)^-*-^' (J-* ^1 LaS 

t_ijc-i£ ^llLa /jjli. ( _ ;r 3 jl j^tjJI (_p3^c ( _ ;r 3 JLlIjjJI ^ La3e a i.'ni'nl La lilj 
J_i2 (j-a (jJLlI 2_lklLI ^ Sjiajvjll 2^->UI . La j La -^ 1 jLp£:VI (J^jlj JL>.VI 
.3j-uSJl Cj^LsLUIj Jj a ' ' j j 1 11 1 La a La a> d La > 1 1 ^j^jliju z Cli_iJtj «Li_oljjJl 
j| sL^LjJI (_;,!£. «!jj-u 4JajJ,l f-^a-a jLlo~I ( _ ;r 3 /aSLajj J^-l <— ■ u . ^LLfli 
, - » I La-se a ' dl * $'& i7-j"(iU 2^LLaJI r-LiJl AUaj d<j iU J-fl>J j^till (_paj^. ^^^ 
jLie-j d La 1 ul a J jj\jjjHll Sjl^l I g-L3 jalj (_^iJlj 4a>j~iiU CjljjjJI (^i^- J-aJ«3 
' fl-i£m jjJI u itiju (jlJJJ^II <j-° jL=e-JI TTJL^ ^ , . 1 '^ '(JrA* liaJLJa (_^Lc «La 

3j_ljSL!I cULl cjLui^ jLp£.VLi Ljjl»-I lilj njjj>.l Sj^s «La ^1 J^tlj c^p- 



6^1 



CiUlcuJIs jUuJI y^a fc^jlj-dl ojjlkll 

U all! f\X\ (j-a j ' ' ■""* aLoI I * i iiflJI J->>J OJL4 2Ja|_UJ| CjLLa^e-o ( _ ;r 3 dl <n"i i nU 
^yfl *j_u^ JjULLa (jlj 4-i^>L>- (_pslj^. ^1 (j-a JLjJLkJI ( _ ;r 3 4-!l m"n ul (jSLaj (_£ j-JI 
^LXI 1 JLA (j_a 3 i\ dj 1 ■■ * I (2)1 '^Lj-Li J " ' ea rt (_3 JLlK^ILa ^j ^> 5 ) (j_a (_)LtJ (QjLtJI 
. JUljILa aLsIL&I *_Ua^-a 4Jjt^t_jj I JLA 4^LLaJI j J t a rt (jj_uL: tj * (j-a "^J ~ ' " w ^ 
j_A 2 al La II .-.I U -».. sLijV jJsljll 3_a s ^_o Sj-uUp ^ tiJ£J| i_^L>JI 
(jJLlI 4_uLU CjLjI^jjJ! (j-o d J G se a pljjLi 3s^l«-a jLajJLa . ( _ ;r 5 T LiII t_uL>JI 
jL-s_ijl <>Lj-a (_3 «LLL*_a j-t-al_t£. /jji^. ^jJuJJ «Lt-aL>- (_3jjJa (Jib (_b (_pi_L»3 
(jl sl_j3 i*l Hi 2 La-aj . I 1 eaJ I *l-ij-«-a 3jIjj>. CjLvj.} ( -5 i^- l-£JL_o~ '"1 <iUl3 JL9J 
4-2j^U ( _ ;r 3 )^Li-JU (_, i»j. 11 sLi^Lie-] j^e_JI (_p3^c (^ 2JaLUJ! CjLLa^e-a 2_oLJsl 
1 '»"£ 1 1 j j^tjJJ JiLa dj 1 hj'ij-!! 4laj>J,l «ljj>.L3 i4j^tjj| CjLcjLCJI 0JL& 3l_o~ 
fQJtjj OjlS I) J iS l^rP" (J""* - **' ' " L3-1I (j - *-*- 5 "-a-a C -?-*^' ^Lh^^ S^LjlII (_J3 cJ3^ 
S^jLjJI jl 1 C »l ol-J-a (jl Cj_lj>.j i(_£j^>.| «L^>- (j-«J iSjj^tjJI CjLcjLCJI *Li3 
jLic^l 3jIjj>- 'l^-j-S f-Lojjl (JLalo-t (j-ij«J I J-A (jLa i—iiSUI jlj^jjJ J ml 1 11" 

fO^Ji !il «Lu_Jlj (j-i 0"' jl. I (JLj (J* nil 21 t i_jl^_>JI 0JL& (JILa (jSJ . ' laj ' ■■ 1 j I jJLaj 

i>Lj_a (j_a Cjl_j_a_£ (JJL) (j-1! (^gjj j . u jl^_J1 (Ji.1 J 0L_»-ll L ^i>->^J cj' (jJJLaHjtj 
3_ol jjJI jljll ,j-a jjiSLII n^pj 3'-* c: ^" "^t!- iA ^ir*3 'cr^^' Cr'l 3'-* £: ^" 
Jjlj 3_j^e_jJ| 3Lj_>JI ' La j •"■ ~ (^1 IjUt iS^3i d' U^^J-y (O-^- 1 ^ i-i!l n 1 ii^Ll 

. V I l^-\ -^ \t I \ /) ,*s~, \ JJLJ 

' . • *k~_' 1 -'I Laj ^ t Ij jl -» j 'I (^SjjIj^JI 3JaLL=JI J^Lil^l (^aj-iSLillLa^il 

Ca-jSjUJI (j_a SJljJjuI ( ul^>JI (_LaJu 4jj^t_jl «Lu_tU d I < a a rt J 4ju_uIj CjL_uIj^ 

3_p.l_LLI Jl^s-Vlj 5 j ■» . >>^-t. 1 SUjIjjJI ^^jLuaiJI (jJI jI^lU w alj^j;^'l 
4-iljJxJU ^LujuJI t_jjl^>Jlj SjiSLjJI 3_j^tJI CjIjLlUIj r-lj^^l dtjjUj SjIjLjJI 
.Sjj^JII Sjiiaitl ^ dj^Lua^VI .-.ljlU~.ll SjjJaj dj^tjl ^-jLuLSLII 3l_pJ 



jL^tjJI (^ 3_jj|j^»j| a^LUJI ^Ijitl^V LJb- 2 ^ jj U 1 1 (jj-taJ! Ji-alJ 

j_aj •» U , ,, II j>Lj_a (j1_j 3jlj_>JI CjL>-jJ ,jjj_3 (j-C 4_3ol_JI ,.-.1 Uj-^t Ij 
jl 4j>.jlaJi.| SjJjJI (_ji^- Laj J-«-»J (^11 3jj|j_>J| jjjKIl Jl qt'i.iL i^La^VI 
(^1 (ji^: 51aL«J| 2 n U'.\l I 2_aL«J| , UjU-LlI ^ 4jLij dJLL&j 21^^11 SjJjJI 



^ 
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ftXiXiJI fciiUJI LipgJgiSj 

jjt L«£ «Ltl jLa-J /^LlJV Lol ijJe-us ^1 4j>-Laj I jt<a i^LajLJ! CjljJjJI (j-a 
Ja j » i *r-> ^1 J q»"i i ii II (_g j ■ V> » 1 1 jLiJ! j j ac y t jl 4j>-j"riU SjJJ-1! ( _ ;r 3 JLsJI 

jl jibj gSLH r-LiJV ^Ljj^ jJj^j Jajjj (j^-ijjj ^1 5j>-L>JI ijJLLa *s3 i5_JLc 
jLa_jJI (j-Lc (j^jjjUJI (J-«j«j jlsj i^Ljj^SLII Jjl^tlll 4 U. ul jj (j^-jijJ-^' 

liJLiJI «>jJ! Lol ijjJUJI JaJLUaJI |^i jLiJI (ji^. j! (_>-aJie-iII JaJLJaJI (_£J 

. jLiJI ' fl-iSj > jl 4_jJL j>Lj_a 
2 kWI ^ (_gl Lg-Lo (jjSLjj ^^1 Sj^iiiJI 3jnn°ijJI «|JL>-^I (jil ^^ oJUt 

^j^i-Vl SJ^-vVl u^jlj dJLLA <jSL!j i3_Ll2ll jl 4j>.jlill i^jIjj jdl jjJLc SloUJI 

OLse-Lg^XI ^J o *"i i uJ ^1 ita^ iALkaj (J^-J *Lul Jill (j^Q-ll ' a^JI t. < i n~w /J o ***< i uj (-^Ji 
(_£j^*_j O-ljv 4 i hiLjJI ^jJ] • a j S, 1 1 (j-o oLj_L! 7t_UaJ 4j>-j" ii 1 1 CjljjjJI ( _ ;r 3 
z /j-^-Ii CjljLiJI (j_« ^j ^ 1 sell 1 1 (_£jj>.| CiLje-L^q /] o ***< i n" tiUjlSj t L^Jl o»"i i ul 
jl (jj_]j^L!! JU i iiSi (_j-iLij ir^? - i nSjal Jilo sLU jLa-i ( _ ;r 3 3ji^>.jJklj i_ajLCjj 
I jl dl! j£ 'jJe-Jll iyl\ (Ji- JJ er^' ^Liil er^ ^jjI J UJ^ ^ L$J^-^ ^'j^C ^' 
JUjiI<-uI <j-a JLi^La S-^LJI (^i^. 4jvjlill SjjjJI (^lc SlaUJI 3-lajJ.I cJuSui 
CjIjjJJI (—3 Lai . JLj^ i**t tlj >- p g- iIa j d laHaJL I ^LlLI CjLuii 7c_tiaJ '"*■ se Lga rt 
ijitjll (^Jl ■ fljSi 1 1 (j-o I ^.<~tl jLiJI fc. ''^1 3l<n1inU CjUm^iU dJLt^S 3±i2ll 

U^ 3_jj|j^>J| j^l LaXI (^Jx. 3_LaL«JI 2 »IaJVl 3«:Lfl^ (jl LojLvu Lij^i Jl^j 
jjt dlli ( _ ;r 3 (. _i 1 1 ntlj '/3 (_JJjiIJ zj I JU>. 4-L^aieJLa ojSi '"'I '^j — I ^J jLajJI 
LujJIj LxLaJI 3jlj_>JI CjLvjJj 3_ajSLitA 3_jj|j_>J| (^jl£LU (j-o (_gi S^Lfl^ (jl 
>JJJ ' '^" <-^ J- 8 -*^ C^' ^dj'j - ^' 4_u^L«lI SjjJklll 3*LaSU!j 1 1 i j Lu (JjULJ (j^II 

aLta-t (_y3j i <LallaX I CjL>-jjJLi 3JL>JI OJLA ^yfl 3jlj^>JI CjLvj^ jjjjLSjj 
, a ^ I U * 3jljj>. =L>-jJ 273 i^jj-LI j aj^aJI 'l^-jJ (J-iL«j 4j^1I 3jIj_>JI CjL>.jJ 



66 



CiUlcuJIs jUuJI y^a 6ojl>aJI «J»UaJI 

^ jr l\ jJe_JJ ( _ y fl (Jj^tjj L#JI_J Sj^fLo '^■J-^ 27 4_j£ ■» U . ..tl oLlo 3j!jj>. 'I^-jJ 
'.^jL^j 3JUJI aJJb fjS aLLalll I JL^J 4jjJki!l S-IXtl jjLa 4jj1o 12 

(12+273) (23+273) 
(23+273) 
I 1/296= B^LiSLII 
/3 , 7 = 



±j ( _ ;r IL>._j liJJjJj i3j!j_>JI (j-o 4-jLJ Laj 1 J jLiJI -M>d L? 1 -^' lSjLh*^' 



«L>.jJj 4jj_us «L>-jJ 27 ^Ja-uij| 0i-j_« 3jljj>. <^>-jJ (JluL£ ^13 ti La-j i ■■ « ^jljj>. 
SjIjjx «L>-j.} cJL9^ o' v^ f-^3-*- 5 LJ J '-^ iC ^3 _u3 *— 1 '- > *J-^ ^ 3 °^ ^W-* ^jL)"^ 
2JL>JI ojut j^aj Sj^la 3-»-j^ 12 cJiiSLLI ^j ^±3^ ^>-j^ 23 j^ll ^ jUJI 

U \c 4_LoL«JI 3U-wt I SsLoSLI 3jjL^o (_g| iLiajl /.3 , 7 3 U -w 1 1 3 4 La£ oj^-J 
(_gi ( _ ;r ^ 3_jj_LaJj| jl ( _jj_ l ^a_Sj| 3«Li£LII (jyi^- J J "~* "- I 1 * .' La II .' (j^-4-i Xi 

aLc J*\ uijj 1 1 " ' I La -«■ 1 1 S«Lo£ ,jjj 3JL>J| ^ jut (_yfl (JJ-2 jjH-!lj j'-*-" j' fl W^' 
jLx_JI oLus 3jIjj>. cjL>-jj 3_S>^ c"^ J- 8 -*^ <»LLaj i^^ 4_lLu>JI fl^LaSJI (jLa 

. '/3 - 2 jjjus. (_ya (jjSj dilUj-»J,lj 

CjljjjJI (j-o Ji (jr^- *ll*l*ll ■LgJa ial ^1 Jj.^.A",tl ^Pjjljj jt»"l O^'j 

. d I A^T 1 j d -s. j". A 1, 1 

;^^Mf^fj§Jf -I 
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100) OtjLgJj^a 4j>-j^ 212 (^-a (_£>»JI iJa i.;*tl ctxi *UI tjljlr 3-»-j.j oi 

Lai i5jljjJ,I 3-i^5^jJI (jlr !>Uaj 14.7 (_gjj>JI . U i . V. 1 1 ^jl , ,n j (^j_jla i>-jJ 
i(3_j_jJLo 4j>.jJ 26 , 7) '"■_'! j \j J ' a 5j>.jJ 80 (^l ^j a fl -» ' * *UI q\ Ac 3^>-j-S 

jjis_iIlJu ^LL! j g**< i u ij ■ la * i a 1 1 j^paLiitjl i.mni ^jLlulju zW\ JL>.L) j^s-JJ ^—Jl 
jji^ jLa_JI I JL0> (j-o ^j a I sej II f<uJ (oJ lilj )> luuj I 5JL>- ^1 jUe_J! Jj-aj (jJ^- 
(j-o J-j^M_3 j j se j "i 1 1 j n~ i ii j ( _ ;r IL>.j I jjj nil!!} (j_a jiSI j j V j" (_£! CjJLxj 
JL>-I /^-I| jLit_J1 (JL-ujU Lol 1 J_fl> (dJJ t) 0**i i ii a (JS-*IiJ jLit_JI jj-o j^^al^tHJl 

4_o_l1SLj (j-o J-J^j ^-dj'^*-^' 5JL>JI (^ w S jj iLiSLI 4jJ3Ua (j-o Ujp- ' 2 flJ 

d -s. j" A I, I SjJJlU 1 jK J it 1 U U -»- rt (2) I^J 7C L*3flJQl I La3 )] 

454) jtLlI ,j_a jljxI^JI jJjLJI i«j^v (jLa diljj itwj. -il-^jj j - iJ -* : y ^^ 
(o^*j>. (2>SLI it_t»SLo j»J^ 0,016 (_gjL^j ouL^Jj^a 80 3jIjj>- <^>-j J cr^ m 0- ^ 

3 inji II (jlr (Ji=j , 5 - La « ■ *-» ^ I r j Sjlj_>JI 5^>-j^ Cjli ^ \c «.UI jUe-i 
(j^jj^lll (C^>- Q^- 5 D'^ * ' '^-^ ' ' ) laj 1 J i^LLI jLiej jj-* I JL>- 3j j iS aL»j>.1 

3_uutVl Ii Jl^vjJI jjA i nil t_uL>J! jj* t_uL»JI I jut (jl^ L*jjj • ' ^ '>i^ 

CjLLjjj^j 4^.^AS^ja ^ j l q*"u nl ^—Jl ^^j?eJjI j^^-4-1 (Q-I « d -s- j**< A I, I 3jJ Jjl 4_<uaj I ^J& 

(Jlt-o^j i 1 <a V i^> «Li^&j>. tJ3^J JL>*1j (_2^Uj^j ^ j l o ***u nl J JU <^JjCL»_a aL»j>.1 Cjl!i 

«Lcl_Lt-aj ?■ o i ii i I J-A tl)L^ d LgaAse * rt Ja^JuJa i-r^ LJL^- 5 U ^***' ' "^ *"-^ J"-^ -5 tji 
, £i , >. A^»- ill , Uj« ,>.tl ^JJa ^^^ J^a_«jl t^£- Sj^LaJI 4_a_Lflj>J1 ^l^JLI ^j-a CjLLuj^IiJl 

.r-LuVI 5^K JjiSj (^Jl i^JJj I j-a>j 
' d J (Jv^* tj-* 4_Ld_J1 £>L_jJL 1 r-Qju 7r <i I ii 1 d -s- j" A I, I CjIjjJJ] ALiaj ^jl 

(^lll 3?UU djljjjdl ^ j-oVl I jut Jlo >a>y Vj - flSSUI ^ jUtJ! 
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ftXiXiJI fciiUJI LipgJgiS^ 

j 'I ■ -^ a ^yfl I .^^i £L>.Ijj (oJL«J! jl *Jsl^Jlj 2^j . *-»«tl CjljLiJI J <n"i i n" 
2^1 Li^aJI ^ «_<jijll!j jK intt ^ 3j>Lj>!I <■ ■ J i n.i JLutl^^U 2 aJI leaJI oLJ.1 
3_JL>JI SJsLLaJI jj)l i^Q(j-a 3j_u^CjLl«^ Jlj^'QILi («JL«JI LiilgTLuU J .^LcljjJIj 
S^jlill iljljjjdl 2 qjaj? jls dlljjj . SjjjJI oLJ,l rLiilj J-=<^l "Lj- -M^^ 

.4_]JjlJ1 <*LjJJ j " ' ea rt (_J3 ^j^*^ I jj-a 



j_4j jLiJI (jl ( -5 -<-« : j Ij-oij 1 1 jSLa j j^tjJk I ^1 (_^jj>.I Sj_aj i gj&, 1 1 a (j-ujjlULa 

(J_lL_u (_ll Jlit-J (—11 jJ_lL_u £jja d ' * i\ ' *-»-■- j-jJljjj (J^JjJO £yz «Lc^_*U5e_a (J^L>- 
f.\X\ (jl '•i^p- •^*-j"i a t, I Cj Ijj jJ I (j£, I JLa> • kuaeJj i i^JLiJ I j J) I jSLflij l£>*" ' *J-° 
(j_« gn ^11 > n" iii a jLjjjn. i-dLLA (Jj (^jj>-1 3j-a 4Jl <**" i nl _}L*j z j^t- ±j\] 

«_ajjjj jJejjj (jjJI CjljLiJI (Jl <n~ i ill (ji^- 4LL2J.I CjljjjJI 3j£Ls JUjIUjj 
jl J->>J MiLo Lujj*2l LJJL>-I jii i & usAxjX I 3jlj->JI CjL>-jJ) (_j-i^ I J la * i "3 

j iSjtjjJ,! 3 i^i^JI ^Ir (JJoj 1 28 , 8 (_gjl i ii j ojL^Jj^ ^-j-^ 70^ It* I j La « ■ *-» 
n_j_«SLa (=>J^ 2 , 3 3_II_>JI tf jut (_a Luj^s ^1 (j-a jl>.I^JI jujUI <^^->- jj^d 

0-jL$Jj^3 '* J **J- i 70 (j I r «UI jLa-J (j-a JoJ^JI JUjLjJI (<i^>- jLs 5-jj L-SJL Lj 
Cr ic *LII (jl jlr 3->-jJ>) Sjjj-LI 3-^3^11 ^yic JJaj , 36 lLj « ''-^ ^^ <j^-!j 

» l^ilaJvl (j-Uj^lUI r«^*=^**- (jl 7c_u3l^Jl (j-a . Lut£L<* LaJL^ 868 (_^jL_uj (i_L*Jt_iiajl I JLA 

,3jl-ill i. i j i in f.\X\ jLitj SJLv ( _ ;r 3 4_La j_uSL) jJLi^s I (jjSLu u Luj^jsI 3JL>. ^jJS 

.^l**Vl Js 

HJUlj^-UI J j i i"i" (_y3 (^LlJI . 1-— » ■ *— 1 1 I j_a (jic jjr TcU jLiJI J <n~ i njlj 
«LLajLx*3 ^j *-. A "»■ * )a cQ^Ua (j-o Uj^> JLoS JL^ (j^J tlAJJ^-^l (j-* c *- > *^>- > ' ^ '^'J 
3j-ja j^t- i U (j-II (CJ (j^J ' a '**- 1 1 (-JI jl-*Jl (J-*- ^ tiJ-J^ J^-*J i4jjljjx 4j>*jJ}J 
ctlaJiXI SjjjJI (_ ;T I^. J-o-'J *■ Llal] (jJa-tlaiej (<u-uj (3)(JS i"ill (_^3j • I jSLfl> J (_Jjj>. I 
(^ <j-«-Swj 3_LiiII ilbljjjJI 2 i laj? u& Sji.m'ijJI ilj^lSLiJ.1 (^ JL>.I jl 
5j_l^ 2 ;j > La 1 1 Lg_aL-t^.f (jV dilij (( JuSUIj jJtJll) 3-Jjlj^*JI tljV^Ldl 
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(^Ij^s. <_i aAiai, I ■» U , ,.tl cL>.| i na jj| LjJL>.jJ 3jlj_>JI (JL2jjI (JjsLkI lii! jij 



jj*_»_a 



s^ijji «m Sjjj 



-^W/VWvW 



' ajS * 



© 



jLill Sj^j 



AVWVWvW 



AVvAAAMAV 



jjLJI p.U.1 Sjjj 



U^JJ- 5 



(3) ^j JS^i 



(8) Denton, J.C. and Afgan, N., Future Energy Production Systems vol.1 l,Academie Press, London, 
England, 1976,P.702. 
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ijjbjJI ^yfl iZjVjLlU aJJt Jja-J <>£• 4^jI_LII dJJj ^yjk lia ^jjs-VI 5K miU 

Js^>.j_« ■- La i ■■ ^t /^l^. j-<3-i3 /^Jl fi ^l>- :ft - L ^' ^-iLjjLSJl j-jjL3 uiajl i_LILLA (Jl3 
w I C 4_j^a_jJI CjI_LjI£LII jj-o j_uSLI! jjsJj (ji *JSjjJk! (j-a i! ij^ejjl oLlo ^S 
ij^t_dl tfLua ^^c J jLJLl 7t La i ■■ J[J-*J CjULlLs Q^Sjj 4jj1j^>J1 Cj z^LlII 7c La i ■■ 

u^VjLJl.! ~ La i ■■ (j-Lc v^jLLjISLII o sa -s>>-j jtH^ l?^- o^' c-'l t -*J j y ^J 
3*Li£ {j I c ojjj-j j3jji .1 I jut (jLa Sjlj_>JI JL21L1I cjV jjla (JjISj ^iilo jjjj 

ju*t (jl (9) a-U--L-->J,i a j 1 1 , u ti UjiiiT ^3^2 Jl*. JajJ! Ja.1 (>a 3jj|>»Ji 

4_j_iLSLol J_lL2jJ jjkjJI u^sj^. ^°i A . ^ ', 1 1 ijjj^tjj (jl jj* «L>.jjJaJkl (J^LsJI 

3^>-jj pLiJjl j-ilj 4jjIj_>JI cjVjLII ^Ir I j i^j'j ^jj- 56 ^!! cjLoISLII j-^j 

J 1 c 3«Li£ (_p3l_iie_i! (^1 lSA^tJ J-°' J-*9 CjV jLuLLi 3_La^>J I oLlU 3jIjj>. 
^Ijj** djjls f-Luj iju^jo jJLojl_j£ (_a]l 240 ^l^* ^l_lL>J1 <LxLlo «_LlJ 

«Uu_o1jJ1 cLxL_aJLl £j_A ^^ i >H4^Lp 340-56 <j-« j^jlLj^ <uia>jx. Lol jJLojia^ caJt 

«LLa_u_uJ 4-j-)Lui3- 4_lLjjljj t^Lj-li (j^° ( ^-<-*^- a ^H-*J-^P (—3 z i 6 jj-* >^1 > ^ J> *3 J * 

J ' ^**' L3 l)JL) J-^J *— LH*-^' ' *° '"' (j-° 4_jjulI1 ^>L_iJL l (j-« CjLuiS ^l_lL>J1 (Jj>.jGj 
'" „ ^ ti)' c? - ^ ' , - k -^J Vlq-co 30j 24 j^pDj-c ■ La >■ ^-J L* P?^-- 5 ^ / t -^ J 

njl ^ 21 ^Lj-*J T" " ' "" ^L-l* clA- 5 ^>J-" ^^L?^ t3j'3^ -!3^3^ 7^-<i-t-uJ ^i 4-u.iu-d 1 
(j-* ^ dXL>J,| c_<jlj_>Jl «Lj_u1jJJ ^_lL>J1 i>Lu3 /^J^. <-ijj^t-J 3jLC Cjjj>- j^j 
(9) Denton, J.C.& Afgan, N.op, cit, 702. 
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CiUxcuJIg jlsuJI x^a fcjjljajl ojjlkll 

6J&A.&JU 4j^e_JI CjLoLCJIj ( _ ;t j»._jJ_j-l>J I t_i_^jHjlj 4j>-^1LIj 3j!j_>JI CjLj-jJ 

g j I -»JI "Lf^ ^j'j-^ 5 * '^J- 5 c - ^ o' -'JJ "lij- 4 ^'" 4-u/lj.i <j-^ 'J 1 t!-'-= ,,, J' e>-^ 
jj-o LjjjJs ^iJ^^j *^>-j-S 32 , 2 Cxj-L da> 1948 aLc i_il j^ i"i ^^ O-ilS I jl-^ . .. 
«b^_(_a «L>*j^ 32 , 3j i^j^?—*- 1 ^' 7T J'^* c^ ^13^* ^-^J-^ 33 , 4 j iOj^SJl ^iai^ mi 

(jLS JulS 3j1j->J1 CjL>.jJJ ^J^_*uu1 x_jj^2LU dun ilu Lai ij-«j-& J)^ Lga q JLbC 
Jj^ Lea rt J_Lc lj^i-a 50 t^j i^ c~^ ^W*L9 T ' ' ^W - * ^J V" 3 * ^-^-J-^ (1^ 3j"-^ 

. (l0) LilJj cy> Jaf c^,L£ jlS^ ^Vl JLLUI 

Lg_L3 >3>y V JjiiJI (^3 (j^LaVl J''^' a ? (jl il 4^LLaJI JLjJjlJ «_lL>J I <>Llo 

3jlj^>JI cjL>-j^ cjLj/Ll3 /j-jLi jj^ojjjI (^LjLlII j-<Iu 1971 aLc ^^ 
3jlj_>J! cjL>-jj cjLj/LlS jyjLlill ajjt <-.u^j ou^SLI! (^Jalj^li jlLc 5y_LLiJI ^^ 
v2jJl>.I jJsj 1 1970 Jjl j^^jj-ij (jJI 1969 Jjl oj- 1 '-^ <j-° Wd>-^ ^ J - u ^^ 

(JjJ_>JI (j-3j . Ij-J-o 20-10 (j_a 7-jIjJLj Jj i c (j-J^-J •" La i u-J I (ji^- CjLj/LulJI 
CjLSjij-aJl ^-JS t. < i i n II x_j>.j»j J .^j^_a^_ul I fcu£ J ' ea3> /^-Ii /^-jLllIl AjJL 
4_La^s_a ^j-a jjSI ^j-a CjJL>. t CjL-uLuLII ^jl ^—Jl 3j1j^>J1 CjLvj.} ^—b 4_La_u_u_Jl 

^^ j_3j_1j O-J^SLII (^Jolj.^ t_!J^ J-i^-'^' "^ ^j'j^ 5 " '^J- i Cr^' O' Lz-^j 

i5_j_j_lo 'Ljj-jJ 3 1 -30 uJ\ J i^" *^-j^>- ((j">"" "<* Ij 3^3^) Ml? JJ-^ l$j <j <"' 
-15,5 j^l (j_j!j^3j jjLLj) uLaLojiij ^Lxl! oj-iL^ iSj <j '"' t^ o ^ ^ "*• '" \^-n 

w I c oLlIIj •» La m-II oLlo SjIjj>. 'La-j^ (jl-J 3j^' "' '^i?^- ^"J- 5 18,8 
Cj La^ U 1 1 jj-o jJLu Lji 4j^_ua CjL>.jJ 3 jj_C JUJJ 21 /j^^ 'j-^ 3 20-10 ^j o^ 

jj^IL>.LiII (j^ (3d>^ ^ (*^ cr^' d-<-uljjJI /?-J^J '— 'j-^- 1 1974 aLc (j-3j- sLSjLxJI 

j*-o ^jjLjujLj 4j)jLa-LiLLu3jl ^ '^ ' ■• II >^La /^Lc i^^^ia 4_»_aL>* ^j-a (^jJuLul 

oj-tb ?!^\^l} oJj ji^j i j hi njj j j •"■ ( _ ;r a 4-j^Lul liiLaj^LI ou^SLII jl^j>-o 

(10) Energy, E.O., Bulletin of American Association of Petro, Geol, 1956. 

(1 1) Enomoto, Y., Bulletin Tokai Regional Fish Res. Lab., TOKYO, Japan,1971. 

(12) Transactions of the Tokyo Society of Fisheries, NO. 1, TOKYO JAPAN, 1974. 



7X 



ftXiXiJI fciiUJI LipgJgiii 

^ialj ni jj-o * ijJLJlj 4j^_ua «LxjJ) 20 (—Jl^*. /^-IiJ j-«j-A 'Jj- ' *"* rt (j** 3 * iv^JLj 

(jr*-*J (_£j-4-ll JJ-J^oJ LJjL>.l I j)lj (J^*^^ Ij ■» U . ..tl (j^j j^j ,~itl I JUt ^ 3j!j_>J! 
i>Lj_a ij\j CjL>.jJ) 10 ^—Jl^^ /^-J] (J-l*aJ Jjjl^JS J^j>-^j (J^-dJ ^-HjIj jl t"f z 1 

( 1 ) ,tij J j^r 



1^, 20-10 


^ja-^Jl jJLp 0jlyL| oU-j.5 


j^iA\ 


4j aJL« oL*- O 


4j a£* oL*- ji 


- 


20.5-18.0 


1969 jji djiir 


- 


16.5-15.5 


1970^i?0jjl. 


18.5- 17.0 


18.8-16.0 


J»Ui 


18.7- 18.5 


21.3-20.5 


jliT 


22.0-21.5 


25.2-22.8 


ijLwV-J 


25.2-23.5 


27.5-26.5 


>J 


26.3-24.5 


26.7-25.8 


d'jij*- 


30.0-28.0 


31.0-28.5 


jy 


30.0-28.9 


30.8-30.3 


^1 


- 


- 


J>J 


26.6-26.5 


27.2-26.5 


J J' DO* 11 



71 



(«JL«JI jL»-J (jr^ Jju>o 4-Lajj ijJtUa jj^»Jlj J-U 

jj^Jlj J_U (jl il lj_ll Jlj>JI I JljJi JJlC • "*j~* V 
fO-^-J ' "\3 j i ii ill SLo-. f-jLLs J*±J^i i^£ 'Jl9-^ L)' ulL 

i4-j_oj-JI jj^>Jlj J-U 3jjJ *_o 4x»c CjLJSjI ' ''JJ^"' 

Sji^IjJI (jjJLl (jV(j '>>m (j^j-a-uJI Ij^LicI (jjJJLs 

^jl^I.1 (jja ja^jSjjs. (jl i ri j*? L0L4J Q^Sjjlj jjajJI (jic 

t ^-jj_al malt d j 1 11 it Li LlIL>- Ojij LaJI Cjj_l«j jJU 
O*_o^ 4IuJL>J1 4_oj-£5j 2I Cjlli jjjjl^JLI (j»J <a*"i 1 11 1 jjjjdl 

(j d 1 nil ^j-uj 4_aj-ajl ^Llujl (J-Lfl >Ai n]| 1j.}Li£.l jjjjjl 
jLtajjVI -i feU£ (j^ *^' ' *^ LaLx-i (JjSjJLj 4ioJL>JI 

■- La 1 ■■ /^i^. j a LaJ ^ji <J Ju <3_*_u_]Lul /^Lc. ^j a 1 ■■ II 0JL& 
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ftXiXiJI aJlhJI LipgJgiii 

j A U"j ^Lul * ijj i n i a «_fljj.jj JJJ 4^jj>. j I lali « I jj_« (J ' „ ' *"*'' JU 2i (Ji^J i^LLI 

(jjjLu^iJ! 2 r- 1 U", , ,.l , jj^sbl ^^ i<| uuj .dili Jjlj jUcj^I Ijjglalii ugj -i fllfl i ■■ 
-n ^ Ld-m ^^p (3 ^ ' rt ' 1 1 laj ) ^jLS 1 JLA {jz jj->J1 ^Lui «b_u_]Lul ^—11 IjJs^jlj ^ji 
.fO_AJ_Lt-a (^U-aL>* cuj^Js cL3u_u-a j»u_uj1j jl^_J1 (_^j»c ^—3 
l\j£~[£ 1-uLp- (j-3 JJJ3 oJljLoj CjjjI jj_>Jlj Jiil 3^J^>- (j! (JjJ l-i-A (j-a 

^^.3 0J_& jj^>Jlj J_U 3_£j^>. »| JLJtii-ul JLa-a ( _ ;r 3 4jJL>JI CLsLaj^fl Cjj^iaj 

3 j j Lull jli^l <j-a JISj (jl (jL^VI &IU-,,„t jlsj id.uLj^SLlI SJsLLJI r^Jj 
3_^j^e_i ^m" (.^-11 4JLuu<Jl ^jljll «l_Li (J!^L>- (j-o aJJb jj_>Jlj jlLI 4^j_>J 

(j^-J t-l » tU 4-oj^LU 4_p-l_LLI CjLiiajiil (j g t'r> doljl (_^J-o 3ji^j(J!j SjjLiiLi 
(^J-C jj_jJ!j J_ll 3-£j^- JIM i" ml JL^-o u-2 5_JUJI -^54^11 j^>"i 

oLJil t_ij i .I i o (jl (jyi^. S^SLAJl aj^jj '.- bj gSJl ^LlJV 3ij->J! j>jut J^M »" i ill 

pLajjl (^ 3j^ LdLi^a dilj (^ri^-J OJ-?^' <-^J (j i^ ri se bj jj.1 O^J J-^J^ 
LjJLi-l lil Sj^jLi, 2alUlt lj_u^ IjJ i^i a J< uU 3j^' I J-*J • < >^' MJ ' " ' a 
^Jj i4^j_>J| OJL^J (_p3jjijj (jJ-II *Lil (j-a 4_mSLL! jLLo^/I (j\J^-° J .'"^ ' <J^-V 

^^s jL^Jal i>Llo ■ Lsj S i ■■ jjx. sL^oLJI <uSI "jj g£j| S^LLaJI j \l , * * ^]\ LijJaj 

L^jl uU tiJLLit (jt LJJL^-^J joJUJI ^ jL ,jjJ ji^l ^ a jir"i i m* (jiil CjV^ Mill 

jj.1 3JLs> «LS| oLlLI j^*^>- (<u ^1^ . jj->J!j jJ.1 3^j^»- (Iajj j' ' -^t I I jut (j^-J 

(^"i i n a _ 1 c _ oSj ' " L^j) ' a utgj i ■■'^ (^Jalj i iill ^j^ jl i k~e-j zl ^j-* O-t-Laj 
jj* pLijjVI (^ 3j^' I j-4j .jj->J! 2JL>. ^^ (Jjji.^1 j^e-J! oLlo (Jjs (jlr I 

. 2-uLij < j<ll 42LLJI r^V ^^jj^' Jji^n ^ =LLa S^Lji^VI (jSUj ^JJI 
*j_i J-^sj (j^ r i nil cjLIo Jj£ Ijla S^LLaJI j j • -^ a (jLvajVI AjLaHml j^j 

dJJj ib-o Liejj- Li jijj I ^ 4_lL>-LjJI (JJaLUI (jlS, i h jLlcl JLa£ sLij^SLII j uac 

jj,l 4^LU JLuLLj/I (j^j-ji,! 3^>^- >Lul !>Luii! JLc c-jj i .. "> o I j/* j' a j"-' c^' 

jj , ^ . 1 1 ^^s (jVJjijjal 3j^3 OjI£j i^^iajjl r-buV •» 1 all (j^>-!^Jo Jji i"i" ( _ ;r 3 
gj i iii" 4_j_»_j_j_L3 t __pal^>.i (—5 L^uajjl (j"^^ ^HJ-^' j-*-^ (j^^ (*-5^ . U ...jtl 
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jjaJIg .iuoJI fcSlb 

j^t_J1 tj\j Jj-al^Jl i^J-udl t^£- CjuI^j ^LilujLj (j^-a^JL l^jlSjiSj-uSjl i-dj-iJl 
3^-^Ll (jjjsjJL Ijjo J-ll CjJSj oLii' t_lj i ii i a f-OJJJ (j^^j "-^J-^' OJ-A l)-" 5 ^ 

pj~"* I ' "I lt^ tl)^ '** a I J-^JJ i(2ji3.|jJaJlj tiJjjJI oJUt (j-u La Jj^iJ CjIjJJS 

JJu 4Sjj>- d u , u | aj ■- o ^11 j^>.LLa_a ^Jji i"i" 
^^ (j^h'JJJ^' *>^-^ (j-^- 'j-f-^ 4jJL>JI 3j£Li!l i M"^." V «Jsl^JI (j3j 
^— jj i u < a tj\j JjjuiJl jj-* S i\ cu ' u V I /^i^. J-a-*J LtJaj] L^jt jl /— La-moJI jj i *-»**! 

5^-SLaJ I (j I c Sj_l!ls ol i j i ii -»o o_L>oi jlsj . jj^>Jlj j-LI (^yllLx ^^ ^>L_<JL1 

^J| M^Lual i4JsLLaJ! r-ljj>-" i nl SsLoS SjLjjJ CjL>-jJL<Lo 3jLC Ci' '<>JJ d ji?->LU 

ioJsjJI c^li (j.3 jj^Jlj j_U *l_Lil i>LlII 5-£j^- (j-o 3jLil<j/VI ^^ J-ojJI 

3 " aj ' uifl (-5 UJU Oj ' - 'i^.l JL>>1 g U) j^ It j • -^"" ^jL-uj V 1 <J^>0 Jjuj 

j-ij^j"i i X_o ^ySL^oVl (jjj-Lgil r>£sl 1919 aLc w ^'a i^L-JI (jj-aJI 4jI ju 

LoL-uLl /J-jii- (_j-3 jj_>J!j jJil *LJjI oLlII 4ij^>- (.j-1^ J-«-«J *J-i^ 4Jaie-o *l_Ll 
Jjjjij w_lL>JI t_ sLj (ji^- jj^>- 3JlC J^>-JJ tl S U '< 1 1 ojut (jy^ ' ^i>°' Cr^ iS-^J^ 

j-b^ILj Cx_lj>-j i^L_u_>J1 ^-b ^Lul j^?e_>J j«j^_u3 JU_u ^Lu ^j-A J-JJJ ^-Sjj-a^/l 
J_j_uJ1 j;1 i ii 11 tjl—1 -n 1 C f, 1 c J-^3^ O^ 4 ^ '^* ' ' jj-^' ^^-^ ^Jj Kt^ILl dJJ!ij 

S^LLII 5^LLJI (jf ,j_a 5_li (^k: (jl^ =USL! SiSLL Vlj^l < M<jm SI^j>J.Ij 

JaL^/j^l (jAju L^jjul (Jjl\ 4j^j- i nil (0-C.JJ f JL> '^'^ I *' d ^ 5jsj!MJ! CjI jLcH£.VI 
U^J'^ 1 "*"" Cr'l (J^J^J^' P^"^ <."ilV;jj (jjijOjJ! pLLajjjil JLai (JjiAILij itiJ! jjl 

iT-j^Hll juJI ^LiJV 1935 aLc (^a ^LlsJ^jiJI Ijlij 'fjj ^'^ I J4J ohL^k:! 

(1) Carr, D.E. Energy and the Earth Machine, W.W. Nortan and company. N.Y., U.S.A. 1976. 
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(2) 

J) S se-J I f«J ( — <ai-C jqJj>. (jJ^. M^-i 1J-A LJLajj ^—11 L$_iL9 

ijj->J1j Jill 4^LLs <j_« 3^LaL_oVl (j^£- (J-**J1 (^r^ I '^V' (JJ.J ' "ij^JI J^^ L<1^ 

1 4-j-ui-l vAJ 1 4_a^£L>J1 CjLt-u-La i j-^* ' ' f 1 ij gS 1 1 7"LuV (j_ujjjj) j-£J J)- '^ A <_r^ 
(j^j_uJ_t^_Ll 7-j_<uaj a^^Llj V (^JjI j-jJi_ua]1 p j_JI (j-« «LLa_>JU oJUfc OjL^ JL9j 
cLsLLaJI jj-* <— 1 1 j-LlSLI 1 ^jr\_ )^L* ?H-2 oLLa-s&ja £1_Jujlj 1j_<jJjv (jjJJl » Lj-Lkj I j 

SJsLLaJI J-Jjj (J-i>- ^'j-^ '— LHjLJ (j ' nij-aJI (jjj j-L^Jil (Ji. j 1 940 aLc ^yflj 

a \l A" , ,,VI 7-jHal i_LJ1 jj| Sj^jjII ClLajU <i\\ sLfliSLa 4-i-ulj.} J-*JJ 'jj^?^'j ^' (j-° 
Oil .-l^^ol* (j' O^j ^lj^>- jl f^JJJ Ob- 1 ' J^> Cr^ jj^J >4I ^J^ 6-° 
La J^ (jl JLj>-J 4_j| VI (j'j-" J-^ ':' ""* a C - ^ C * - " J U-^' (jj^LU L)^ 1 *.' Ct^ 
oLlII j^*_>J (J-J-o ' a *^' ^JjJa JU-u sLSul jj» f-^Sj-U \jJt ( _ ;r 3 j-o^l 'Uiiajj 
jj-a Cj1j-^>. *^Laj (jl J-;tC iCjLLuj^lJI (J-iJ i"i"j 5^1 _il (_£ L^J^I i" ( ill iU (j-«J 
S-soLiJI 2 al U tl 3_j_<t£j pjj_Juil 3 ri K* t_il i ii-e-i IjjslJS »l gUtlj (2A^-"^ '<jU 
4_uii j—Lajtj (j! ^jj-i 'J-^-^ ' ^^j'" p^j-iiall 1 J_fl> ^jLj (J^-aj 4j»_uj ^—Jl la 1 i ga jj 
^j ■■ a ' 'L^-lj J-S J-JJ-^ Dj^ -1 ^-^J i4_JL«JI ' ajj L-LaX I aJJt jj-jj 4^LLaJI (j-o 
.iJl!|jLii£.V! <j-o JUJ-L! i_fl^j ^yJJ (jjjjjJ^SLII jJa-Jal (_gjj| j-oVl 4KAJ.I 
*^J"'Jd o' '^^ O^ -^a\2 t— 'Ij-a*- JL*! CjIjI ' n~>Jl aJJt • La j — i («J Ji (_3-L- 

1 Lg-IJ I 11 i Oj L^jLSjIj ''Li' ^J^*^ d ^ ^ *"' »' L5>**"' ** - ' ^ ^ Cj^*\ uiXI (_>^3-»J 

J!M «j 1 i ll (jl (JJJJ/J-I4I,! jj^ pjij ui a 1 1 «fliuljj jju j i{jh i^i'-^l (jj j 1 1 1 i j-aJI 

dJJi (j-C 1 a LtJej CjLLujjjJI (j-o JJJ^>- pj-i (^J TT^^ I-*- 31 5^LWI j J 1 a a 

t>_u/j_LgJ.I 3jX^ oul^ ioV^LuJIj jL>iVl ,3-a 32LWI r-Lul ^ Jm~iinU 

(j-o J-i!M-3 jj_>Jlj JlLI 4^Uo (j-o 'I aj 1 " » I ^j' I^J *Ll C^^ (*J-'" tl^J ' " 'J - ^' 

o^^JI di!i ^ lj-a>la j>ujjlll I JLai Jlo (jSLj j«Jj njukLjJVI y& (_ya oLJ.1 

tfLq-^q-L^aj /^-l^. jJ-aJtJl jj-* J-J^l L)^ l^-JJ 
(2) Michelsohn, D.R. The Oceans in TomoiTow's World, Juliour Messner, N.Y. U.S. A, 1972. 
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J_jJ_>JI <j-\_ij_4_<JI I JUt p j o i n" (jji^ (J-a-«-!l QJJ ' nij-aJI jyjj ^U Ij-ij 
(C-j-uLl l_3j-_*_) La 3-^J 4^vQjl (j_a l^aJcSLaj 3j-uS ^j ^> Jjljj t 1943 ^Lc Jla 
JL9j iJa1jLi_La 9 jjj i u ij-a-ll 4-aJLLta (_£JJl (j-Uj^olUI 3a^9 OjLS . j^LiLS (j-Ujjj 
24 (_l-£j_ui IjjslJSj o'>" >£> Cr^ ' ■ ' J * ^ * * J mil <LaLal (^3 dilj) Jju Ijs-JiJ 

SJsLLJI r-Lol Ijljj pjj uJll *LiJl J-a-£l 1967 aLc ^ . 5 U ^ 1 1 ^ LLujjj 

.^"uSL^I 

*_2_i3 LUajf 4-UUj gSJl SJaLLaJI 5tlij j ojLiul (<u (_£ j-ll j^i- VI pj^ uul La! 
SJaLLaJI »Jj3j i '(Jl^jjuAl J>L->oVI ^yfl Lai. IjN . ..< .^a,*! utXaj a 2"U;*^a 

< 1969^1^^410 f LpJVI p"j . U r« , U ij j l < ?nnn &^ ,*. 1 1 Ij^a^i^yi 

Ojl jJLa jj^jJIj jj.1 (j-U i>LJ.I i_lj i n '< a J}jl-3 Cr^ (j"j'^J-uijl f Jj-<jJII (J**iJ 
• J-J^l 3j^ O"^ J-*-*^ U ' nij-flJI p^j-JuJLl La-Lu LaJLS I I 

'J aJUl J (J '10 UiJI t <jL>. (j_a 4_Jjj)L»JI ^3^ Cjlj-JjG (—11 (^pDJ^I (_p3J_Jt"j 

<■ i i nl— Lxj (jrt i ' "~* clA- 1 * )JL>Jl Sj^S jl-3 4_uJ)L>J1 (_3 (j3^o-u (j-uljls '- 1 1 n ~w j 

(j;j_Sj— a (j-tj 4-fll i ii II "— Jj— a *— a L i nNr j a gjgljS * >j-*^ (jU-^L*- "-^a Ljij-La 

J£LI (jjj-Jlj f 1 •> ~>JI <-^p- (j-a <LjLj-Lii]l (j^aSI LaaJI i—S^Lii-V 4j*_ujj 
(_p3j2lj (j ii a i"ill (jrtJ c ^- i L>JI (jjj^ ^-*t!^ O^ J a-2ulj (j na uJlj (_psj2l (j-a 
jj^>Jlj JlLI 5Jl 1 na (_jjt 3j ' (j^*- L°jSLt 'j 1 aJlj (_paj^il (j-u * S '"* ' aJlieJ 
(^.3 4_La_2j (_ ;r l^. SjjjJvI 4_uj)L>JI t^j^ (jrt-i 3jl-^ll J-* I * a JJ uJJJI J-°^I d)'- 3 
i._. j 1 nj '(_P=J 2?l •» La 1 ■■ (jyl^- 4Ja^j (_^i^. S^jJJil 4_uj>L>JI i^J^J (_psj2l j^j-a 
jj.1 3£j^- (^3 (jj^iLvuVl JjsIjlII JSLAj 4J| (jJI Ji^jij 3jLiII I Juk ^ LlaLaH-itl 

jS^ (_3 3j)^>-^-a 4Juo 3jL>.j (-j-1^ (j 11 a uiJI U3J JJ15J cH"^ ' ) JL>JI 3^aJ9 (jl 

jj (j-SU . 4JuiSL!l 3jL>-j CjI j) (_j-Lc j -1 <LI| L^j JJJJ (.^-11 3_»ill (j-a jj^I (_paj2l 
j ^VSl (_p=j 2 1 j^>°J J a till j (j i i a 1*1 1 1 (_gjij_a ^a J^ (jrtj S^L^J,! ^1 LjjJaj 

(3) Thirling, H., Energy for Man, Indiana University Press, Bloomington, U.S. A, 1976, P.284. 

(4) Carr, D.E., OP. cit, 
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ftXiXiJI fciiUJI LipgJgiS^ 



(!) fij Jj-^ 



^/^jSllj p-Jrl OS i»l~ll 


^/OjjJl 


(H-A-l 


11 


33 




10 x 1.495 


10 x 1.971 


^»»***Jl 


8 


25 




10x3.844 


10x7.347 
27 


j^iJl 


- 


10x5.983 


J>J* 



(jl .(_p3j^(l £ya j-«-2Jl J-*j (j-o j-uSLj jji I (_p3j2l £ya (j .I g i"itl jjlj (jl Li! 

j£j-a ^^ sLtSLJ! 3jL>.J (_^^ L#J J-J_p Cr-^' 2*£JI (j£. Ij-JJJ i_iJjiej 2 (_paj2l 
Jjls JjlaJI I JL* j i/<u-u 10 * 6 , 371 <_p=jVl j-L^S ■ a-LaJ J^l= j-LjJ il (_p=J^1 

(Jjjl>JI (j-o •» ■ '-"'"j L»^ (j 'i a i'iIIj (_P=j ^! (_gj^j-o (j\j 'tal 1 ilL 4JjLiLLi I ju>- 

^ I r 3_LiSL!l 3jUa-j ^Ir (j .13 Mill t_sJU>- 3jJ3 (^ JjjLiJI O^ ^jl^J '(Of^J 
.j-jJLt-a j^paj 2l jSj_a (_3 4JIxSj1 3jL>.^j 4_]jLoXLj (_paj 2l ■- La 1 ■■ 
j-S^j—a (j^— s ^LSi 1 11 ILs LJjLa-a j^paj 2l j La3 ( a > *-» ' (J^* 3 (■r'J MjJiu J-J Lai 
4^1 1 nil aJJt ^°i (JS i"i_t (_p3j2l j La-3 ' aj.aj (jl LJ ^ p 1 j ajij I jij_aj (_p3j2l 
w I c ijjlsj^l j^j-oj (j 11 ^ i"itl j^j-a <j-tJ ^* a ' '"U <j-^ J*** '"'J La-a lt^ ** .' ' "*' 
fj\c SjjJII i_sj->JI i_^5^ (j-o 3j-^' ^^^ 4-ul 1 .i->. 5_lUjlj aLj-2JI (JL3 iil!!} 

^ no ilitl (j_a (_p t <jL>. jj-o c^J • ' j^>*° Lr^-9 O^J i*" ' " C^^ ^ '*"■ ' ' 5jL>.j 

t_JJL>- 3jJ3 ( _ ;r 3 ^jLaJI (j.a J_j£l J-ttJLlI t_!JU>. 3jJ3 ( _ ;r 3 ,3j^' Li J i j 1 S 1 1 J 

p i <i-»Jl (j-u-aJ ' gJ 1 ) se 1 * ijo. (JJ^^ (jA- 5 3j"-^ (1^ ^^ (^ ' ' 1 'Li" ^ " ' 

(jji (jl i(_p3j 2l (_, 1 r (j^ "1 ii 1 "1 -e-a (j-CLLaJLl ( _ ;r 3 (j^jjl^>.jj5 4JjS ^JLs^J <jr^- 

* )JL>. 3j^ (jl d S ^ 5 a> jt_a (^pajLjLLj z (J^l (j n <a i"ill * )JL>. (£3^ (-^ (^juajl 

» ) JL>JI (£3^ (j-U t 3j'-^' 9-* ' * j ' L-* (jj 'j q 5 It * )JL>. Sfl^ (j-o j-jSI (j n Mill 

I ' 1 jj La jjt t_iJL>JI (_^aS ( _ ;r 3 ,3j^' \jJb i(_^ 0-Sj 1 tfJUjJ 4-aim I rftj^Jl jj-ujJj 
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,-»! Uj-^t lj jl-» Jl ^a jj_>Jlj jjU ( _ ;j j£jj>. cjjjl>. (^ ^ i hj^jJI i.ni nil 4JI i! 

(_jlj| iiJsLLaJI 'L»-« (jr^- L» ,'J 'j-'"-? Jl *^ i*jlll i_fj-iiJI ( _ ;r 3 j-du ^Jj i -■«■»- 
L^jljjj) (j! Lo i L0L3-! 4jj^ i.~i 1 a A (oJju Lai (_P=J 2MJ i I gjlg J j 1 a — II (jSLs-i 
t^ysjz] (j-u gL3i i nil (jl (*-<-*-) L4-0 LaLs-s uj-ilj) ^1\ mi JLJslu 21 (J n <1 Uij| (J^>- 
dlLSfll t. < I 11 ~w j-jJLLj J-^>«l * <_lL>. jj-o J QjOJ 1 a j^paj 2lj t <_]L>. jj-o jrnl |"|UJ 

dJJjJ I » 1" j— lATljj ij— lATlj J git sLstlill (_fjJL!l (jl I JLA (j>£, z^-uJJ id 1 1 nil 
j -1 all j^j-o tJrtJ 5^1 1 nil L-iiliej dlljui iaL«JI J^L>. Jt-11 ^j" i n a CjLcLjjjl 
d ^^jj o-a] I jSj^Q {j^-i 4^1 1 nil (j£. J v'' «L>J^a_ll t __paj 2l ■- La 1 ■■ (J^. 4-La^Ja 
Liajl 3-Sl mil 0JL& Jjt-uj ij_«-aJI 4jvIjj V (^jJI <_p3j}Lt jji-VI t_uL>JI (^lc 
t(_p3j 2l ^cLa-uj (JL^ (^P^J^' ■ Laalaa* /^i£. aLj-lA 2(1 *_ua^o 4_LaJill1 *J^a>3 t. 1 1 n~w 
. jJ.1 <i£j-st_i ,<i£L=elJI ^ L*jJJ> i_iJ«Ju JjjIjjJI oj-tb J£ 
jsJLj 4_jl_3 J_ll <t£j^>. (j-C ^j '^HjJ (j flit* JJ '^~ (j-I; (Jj-^^^J' (>>-l (j -0 ,? 
(jlj i^Lll (j-a 4JLua L^gcjLa-m f—LaJtJ 4_tlt-a 3jS (_paj 2l (jl jl i"r 1 (_ll ^aJse-UI 

(ji t j flJl a (j n Mill < uLv jj-a * )JL>J1 (_£j^9 (-JI j^paj-Jtjj £JLA ^Lll d 5 iLa 

^ 5 1 La i _ Laj rt (_>^J j^pDj^l ■- La 1 ■■ ^jl j)l Lal_4-i L>-jt- to jj-o^ j^pDlj-i^^il I JLA 
I J-A (j-^-J ij^paj^ll ■- La 1 ■■ ^j-a 4 « 1 uLui CjL>.L_u^ /- LajU ^LlII ^jl fC-^-J ^-J- 1 '-* 

«JaljJlj i5Jl_tJi.l oJl^J ^ ilf jj 1^1" (jJI Jj^sjILII (Ja-I (j-« uJjJ> x ^ (jpol^j^al 
(ji (^^L. JjG dilUj-sIl ^ jlII 4^>»- 3j_aLLi ^yic iSj->^ (jj^II cjLj/LlIII (jl 

4jjjJl!I i^JlaLLlI ^°i Lol i^JJoLlII lLLLJ d j 1 nilLi ^ ^lr j J j j-S^a (^^slj^VI I Jut 

(jjaSI LtaaJI '-.'J ' ".'J 'cK'J^' W (^i°lj-""l c^- *^>*jJLl oLlII ui!lSwL>.l JjsI^C 
jLLal j^l oLj_l! i_)j 1 11 i a pLjjj! ^1 i^Jp (jH^' (jLfci>JI (_)-gaj l! 4_oLjj_Li!l 

.SJljJLC 
■- La 1 ■■ /j-LaJLj 4_j_jLo ^ S Ja J)^>-J (^palj-t^l (-rl^ 4_4-JuaJI 4jj-La_J1 jS3j2 
(jrtlLa^Ill (jl 3j^-LaIll ojut (jH-pj 1 Equilibrium Tide ^jljlll jlII /<u-uLj ,_p3j^M 
( _ ;r 3jj3 Cr^ ^-" J J^^j O^J^' lSJ^J- dfV (J^aljJI JajJI ^_^£- (JOjlsIjJ! 

(5) Duxbuiy, A.C. The Earth and its Oceans Addison-Wesley Publishing Company, London, U.K., 
1977,P,316. 
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^jl\ (jLxiajjijj (jji. VI i_uL>J! ( _ ;r 3 ^j a. I j j aJill cL^>.lj^ tlLaJu) (jlsjal j-LlS 
M^ ( _ ;r 3 f-ajjj oLJJ i_ij i n i a jjLa 4-d^J . oLsoVI A pl"i^c_a LjJ&J 4-jjl i n"i a (_JjJS 

4_LLij (jlj j_>V I jut oLlII t_ij i .I i a pLjjjl (jl lOJa^J! cjI j ^^ .jt-.Us'.tl 

La 4_La_2_i (ji JlLI ^j^a- (jLs I j-lj 'Lalj"*"' J^Lii ^ i_ij i ii ill ( _ ;r 3 (jlaLditjl 
. (_£jj>.| 4hiii u^ jj^a- L#1jLLj (_p3j^l tt V-w ii (ji^- 
(_g^Jj j-*il! l -r !j ^ L?3^ 0^ 'Lj-LaJjl 0JL4J 4 j 1 'r-> LjjJ I CiLiI 1 n-»JI u 1 n~>,j 

(j I c jj^-*- 3 '^' ^jt-.uS'itl ^^ jsjj, 35 ,4 j I j S 1 j oLj-LI t_ij i ii i a pLijjl ^l 

(_£j£j-a (j-u Jj^al^JI Jaitil l^ljdalj l«>a. J*C nij (_£JJI <_paj^/l j-LaJS (jr^J^ 
jlj_2_«j oLJk' >— ij i ii i a pLoJjl ^l (_£-ijj LgJLs (j na i"ill Lai ij oiitlj (_paj2l 
«L^j^>. CjI JLjvI (_£ jv" jj_a Ij-jjG (J^l (J " 1 '"'*' (j' (J - * - * -1 '^^J i(4J-u I 6j2 
<LJaj"iUI <LuLU 2 SxtaJI ~ La ■■■' <_paLiisJ! w '^a? Lai .^jVl ~U ,,. ^U jJJ 
/j n i"i'l ujG (jl . m n Mill gj 1 1 11 ( TLl ^-i_u 8,2 J ; flj J A 1 1 11 ( T 1 i ra_*_u 17,7 a^J3 

j ° **^ j j"' 1 " -j " ^ w^J~" JJ^ ' "J J j fl "i j j"' 1 " >j " J'' dy^i >^1 Lu^ (j^ 

p j ^" , ,. rt 1 ja3. ^—Lc (j no uiJtJ j 5J1 a (_^aj 2l j^lj-a OjlSj (jl CjJLa* l!il 
4jjJia_J1 CjLil i n~w <„ 1 i n~w j t^^"! i n a ^^JLc T (_JI x-aij-i 0LJLI * )j i n '< a (jLs Jl>.1j 

j_«_2JI (jL£ sljj^ij i(<u-u 51,6 ;_gjl 1 11 j j_L! o_aj »l a It pLijjl w .^.at ^jLa 

^ A 1" -» rt (j-tjjLa* /^Lc. LjLS Oj] j^paj^U d 1 1 n ilLi Jjxlj ( i_)L>. /jj^Lc. (j " '"' i\ J 

oLJj^j La j_A dJJ j (^ i.i j 1 11 II j tt-jj una er^-' Cr'i J ' "-' *^' P^j' O^ 
Jj^al^JI JsajJI (ji^- 4jl3|^JIj (_p=>j2l •» La 1 ■■ (^i^. 2 LI flltXI JaLaill (jl jj^ LajLvu 
( _ ;r ^ (jO-fl-Li-se a j jl jJLU ^^ (j^-^j' ' ""' a ij^Jj^ (jrJj (j'- L ^> J> -^ Oi)^J-^' C/V 
oLdl t_ij 1 11 i a (_LuaJ J ( _ ;r » T ujJI JlLI (<u-uL <UL>J! oJJb ijr ^ JlLI i—Sjjljj ioL^jV! 
(Jlj-alj^iJ^^Sj-a^Paj^l J^- j^taJI jjjj 04^0.^ ^sGLcLajjl (^k: I ^11 
^JuSujuLa i_La3* (j^^ Z 1 "^ (j SJ I a ^ no mil a ^^paj 2l) 4j^LUI ai i ua. 2l j^lj-a ^jLs 
4jLcLi3jl w I c I j^l i>LlLI u-ij 1 11 i a J Laj dlljj L«JJJ ' j 4 1"' j_p (^ (j\lj-a 
Oai. (^rk. 4j!>LjJ! aI 1 ii-v 2I j^lj-a «_2j V (j^* - "' ' wj 1 a J J '"' (J^ C"^ <-^J-° 

i^—JL-LJj-JI J_L1 * ij i n i a ^j" i n a J^- (J-^-3 ^LuL! * ij 1 n i a pLoJjl (jLs AO^Xuijq 

(_£jSj-a (2A- 1 J-t-iai^Ji ' La >i 1 1 (j^^J LT^a* J ' ^aje * ^l_lL1 «Lu! )t_aj^j * )j i n i a (J^lj 

t(j n a mi llj j^paj 2l ^j-bj—a (j^_J (L-alflJ! i-La->J1 J«_a 1 JLaLCLa 3 SJ1 a j^paj 2l 
l_3jjljj ifc_*_u 25 ,9 (—jjl^ljl jJLI fiUjJiaj >■ 1 1 n^> 01-jJLI * fj iii'a pLoJjl Q^SLij 



82 



jjaJIg .iuoJI &3lb 



jj_>Jlj j_LI ( _ ;r j^jj>. (Jj>-aj Ll°jj tfLJLl t-ja i ii i a j-j-*j <jJi M^LUsVLiS lil 

j-jJlj J * -^ ) j-jx 1 /^-Ii ^a-J (j-« jj^>J Ij JuLl * la i ii i a {£j)~ ' " a (j-3 Jr!-*-^ ^Lj-A 

(I W9j J< Mitt (^-3 ijAjl: «_o l^i^nj ^Jl 3 < r , . 7 T Li 4j}Li!l at 1,1-vVl jJalj^s 

'^ aIuTI 0J^J 1 J X J I X^J 1 <i 1 IIJ AjiJL 



^i)l 



J^lll 



J»jJI 




^jVI )---!■- 




I u>jVl 



J~l)l 



JLil .ill 



ufdJ-M 



J& Jllj ^jJl ail — 1 JiCja 

(-J3 jj->J1j JuLl 4^jj>. j-jjuj t_ti_p jJa_uj i^paj 2l ■- La i ■■ /^i^. 4_LaJL JL>.L_L] 
jjjG (jlsj^l (jl a j I < t, I ,j-o i^jljjJI jJ.1 2jj Laj (jlr IjLcj£.I 2 La S * 1 1 iiit 
Jj^v jJJlJ 4_jl_3 j_a_2JI Lai iO-3jJ! Cjli ^^ ja< i"itl J^^-J I fl i nri) J_y>- 
jJjGj Lajj 365 , 25j Lj-mAj (J_y>- JJJ^J !M-at^ L°jj (_p=J ^1 JL>-Gj i(_p=>j^f I 

(jl (_p3j>L! j-j^Ls (j inn i"it l f^jjJI d-*-*^ O' lK>' <j-«-3 I j-!j .(j n n i"it l J_y»- 



83 



ftXiXiJI fciiUJI LipgJgiSj 

(_P>jVl <L2j i~ in" (_g JJI oJajJI J Jj«-o (jl '^-J- 5 360/365 , 25 + 360 jjju 
d 1 1 nitLi Lai i4_lLc i_ajLniU ^aJI (Jl^Ja jj»j <icL-u 24 ^Jt <LjjljJ! oju» o'jj^ 

. (_paj 2l (J3^>- jJJLu La^j 27 , 3 JU>.L_i j o ajl (jl !i! 1 klgj&jg *_UajJL9 jv't 

J^ 'i^-j^ 360/27 , 3 L&jl jJLa <Ljjlj_i (_p=>j2l J^>- jj '_' j 1 ^1 d)' cr-"y 1J-A3 

(j-u Jj^jI^JI JsajJI (^yi^J (_p3j2l •» U , „ (_ T Lc *_23 4_kiflj ^1 Ljj-Laj liLfl ij»JJ 

4j>.jj 360/27 , 3 + 360 jjJ-j (jl S-»-Lsij L$j| jjeIs j_a_i!lj <_p=jVl ^J^j-a 

tixjO-J ij oiillj (_p3j2l (_gj£j_a (j-lj (Jj-al^JI JsaiJI (^i^- i^J-* - ' *J-° f-^ Cr^ 3 * 

(^ic Sji^Ij 5Ja2J (jl (j-ifj I J-* (jla icL-u 24 J^ 3-»-j-> 360 jjJj (_P=jVl (jl 

(__5 r-LLr»o 1 i all a (_^dj 2l (_£JS^-a (j-u (J_t*a1^jl i_ka_>Jl /J^-j O^J T ' " 
Ja aj I (j I r » ^"j (Jj^i-i 2>j_a J>j_*j (jis- 2 ^j^ > 50j 5-C.Lcu 24 (^1 *JsljJI 

.J_ajijlj (_p=J ^l (_£J^JJS (j-U Jj^l^JI 

4jt_j_Ja (_b 1 M"-»" i}LII 4ijj>- (*i^. S^jJJJ (_£jJLJl (jl J). 1 ' " La_a 1— L! £j^-£h 
^ 3x.L-u 24 Ji 3jlj>.Ij 3jj-i (J-*^j <>LlU C"^ U "" '"'^ *J^ J^H^-^ ^J^" 
I— i_u Loj i4ii3J 50j 4_cL-u 24 (^1 t-Lxjo j 1 S Jl 5aS j-jjLj La_Lu (J^-*-f 
4£jj>. (jl (_^j-J I JJJ t(j n a i"iil j-jjLj (j_a j-jSI 0LJLI (J^. ji^'' JtH^j l)"-^ LajL_u 

cjI j (_^ iJluljo V L^_il (j-Lt-^-i ^ ^\\~; a 3_jjjj ^j^*- '■"' ' "^ jj-^'j J-tt 

(j I c I O-Sj (jL-3 Ja-fl-a 3_jj_La_iJI / " » I j U » 1 1 j LjjL>.| lilj '(»JJ (J^ (j-a Cj^jJ! 

. LaLJji j (jt-^' i— iLjjji^U 4ii3j 50 ^l^s. ajl2jj oLuii! t_ij i .I i a 

i>L_jJL1 ASjj>. Mjlj-lLs (j£. 4_aLc 3j^_t-a '^ " L)-^i LtO'-^' ^ ^J^ 1 - 1 O- 

l_L_LS_4jj t >-o-5 Ha (j n ilill 1 )JL>. (_£^9 CjIj-jjG (Jii (_5 (_paj2l ■*• La 1 ■■ (J^. 

«_Slj j_4 La^j (jSLI i4^j_>JI OJL^J 3jsL«JI (j^aSI Lai»JI r<i^3 (jjs 4jjJaJj! OJLA 
La i.^imiv J u^Lalll JSLi jjm" V j>aVl (jLa ^j^uIaltJI oVUJ.1 (^3 JUJI 
CjVI_>J,I ( _ ;r 3 2jj LaJulj jeJal^JI (j^j ^jj^ll (jSLIj i4jl3jjjj 4jjJaJj! <LUs^lflj 
iCjIjJjJ-Llj CjIj-jJLLLI Ji JL>.L3 (jl SjjJajJJ (jL^ ^ifl . jijLii/ j_al <LuLuIalJl 
jj ' ^*i *Lu (_II (J^aa-a^aJl ' ■* ■ aJI (j_a ?r 1 102 jl Tir 2i I (j^Jtj i l_Aj_Li_t-aj La^ j iS 
3_jj_LaJj| 4_lJI i_3 JL^j La j-Aj (JLsjs (_gl ^^ iLa^Ji! , La j La -- 1 1 JUJL>oj aLc 
(jj-a-C (jLa dil jl^ i=Lu£ (jJI^- (Jj lP^J^' Te-lau-u J^ w La »" V oLdls . >L%al 
I J_4j i(_Jj^>.| (^1 4-ala-La (jjs j-J-ijJ (jLaljJIj ■"'! La-iaJ Ij jL-e_JI ( _ ;r 3 oLlLI 
J'C i"i"t Ji^ (_^II tlj'alj Aj^.ull JjiI^jiJI ijJLijt (<sj naLxJLl 4^j^>- (.^^. ojj JU jjJj 
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<jsr i II (_j-J| -iljLJjzl ^ I r l_Aj_j_30j i>L_»_1. 1 i_jj i n i a f Lajjl 4j>-j ^ Jjj|_j£, 
JJjsjlJIj (_p3jj>Jlj (J^laJL^ 4jj^e_JI (jial ialt 4_oLjj_LaJI (_^a5l uaaJI (jLa liUJL^ 
j3Jj ijy-^' (j a_ulaj| jl^LAzLi <y a < u i La 4_Lt-aL>. JjJ_>»j (_£ I o j rt 'Jj-^ '- < * u 
4_j^tj cLaLaJLa j" j" (j1^t3 i Jlil oLus 4_JI (_Luaj (_£JJI >_ij i niU (_^Lc L&jjJL] 
^1 J caj oLJll i_)j i ii i a pLajjl (jLa w « j j La II Ltjl^jjtl 2_jJLij (_gjLcuj 4jJLiJLi 
(j^SLj (j-j-II ^Lx-LiJI ( _ ;r J3 d j i^-<l_>JI aj-tb j_jjLJ J j JJ i4_lILc ^jLcLoJjI 

2 2_t|_>JI ijJUt (j-3j 'w*-. j'j"-"*'^'' f-° £ I-*jM^- £ ^^J>t! j ^' I j caSI La> 

J i a seJ La-Lu lj_u£ jlxjJIj 5y_iLiJI £j\j sll^aljJI 4lajJI J-t£. <jLlII •» La i u^-lUJ 
SjUJI ^ «Jsljll oJLA oj^i i<L-ujLJI jlc JiJJJI (j-^-' Cr^ j/i^N JtH^' 
jj_>JI_J J_LI 2_£j^>. (j_a 2 31 La II JLjJjj *_jjLi<XJ a\ jrill 4LtJll aJsljll (j-a 
(jl <i<_La» oL-J-LI i_)j i ii i a f-Lajjl ( _ ;r 3 J^i-I IjJ-i ^J^i>i^' ^j^-^l ,^^-tl i_,jijjj 

Lajs J-J-^l "J flJ jsLjJL.1 pLflJiJl ij\c- Jig. I i n" (jLaiiJI (jiajLxl 2 Sj. V.H ^Ji.1 J_U 

. JLaJLI ( -5 -l^l t_ij i ii i a Jjj^ia* ^1 (.gJJJ 
/jH-ll (J_a1^a-*jl ^j_a 4_C^a_a^e_aj 4_aa£L»_a JJJ 4£jj>. (j\ /jr*-*- 5 ^^-^J La (j! 
(jL£ I jl Laj i J_LI Jj "^ a. CjLsjIj jjLjJLI i_ij i n ! a f Lijjl 3jlg.HI ^ JJL>J 
i—iiHicj Jlil pLajjl (ji jutLiu dl! jj Lk-uj ^H^' j' »(JI (_^J3 JLs-lj JLa J ■ a 3e J 

z (-H-II JjJaLiJLI jj^a ^ilLa i La i "j" 1 1 ^j^J > Jt 1 j^s-dLs i^jj>.t ^—Jl d 5 La * a ^j-* 

(_jAjtj tiJLijt jj>.I u<jLv (j^s o^J i4jd8Jki cjI j cjLcLijjl ^1 jlLI I jj'*» ^-^jjj 

S^^La 3^LaXa I^U-yj Lxjs IjHa I 7 ^1 jj,l f-LiJjl I jj' a J L*aJ (_^JI (jLrtijJI 
2 aLaJU (j^s cJjJliej jj.1 ?• Lajjl (jLa (^jjJI ^_»JL=»J 1 (^3 Lai iSJsLLaJI j-JjLAI. 
1 ' CT-lb*- Cr 1 ! t^J^J >^ J "^ j»l Ji! 4 ^Ijix (^11 Jj-aJ i^ lj>>-' Cr 1 ! 
^Ir (_L«J(J 2 Laae " »l uiJl Cj-i-i3j i nil »l nUtl pi Laj i ■■! Jl^j iOu^SLJI JU£. Lajl^ 

J^Lil^V LiLSLal tiJLLa (jf (^Lc Jju U^j LajLS 13-5 ^>u 7-jl>y J-«iI f-Lijjl 

j j mi'i i ii <3_ajLoJl oLs&Axajl /jj^J i^-JjJtJl ^l_lL->J1 (^JaLLa ^j^->* * _^' a j ) ■ aJ I 1 JLA 

.(J-Lt-ajalJI jj-a JLjj^j ^l_lL>J1 ^—3 )<_ua^jl ^—11 

CjLuiIjj *tj^>>! (j-a juV ijLejJI (^ jj.1 4^LIa ,j-a 'I jj i uVL j jS[ al!l JLc£. 
i3j 'I caTialj sUi£ jJaj £ L^>-J (]>a oJLA 2jjLIaJI «-jjl nia ^JJUs. (_JJLa J^^- 4ii^lia 
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jj_>J1j JlU «;L_LjI i>L-J-H 4-£jj>. fjy Jt I $*<■ ulj \ c_ «j?ej (j^tJl 4-ilaj| jj-a^l Jjij 

3*_a u-u-uLuU jj^>J1j JULl *_jjLtfu_« jj_a 1 ^^'^ Jj J ' *a >i ! I (3^ -4_1 C^ 4^LLaJl jjt 
3 j jj^oJ, 1 £ Lu, 1 <= Lj-<iS *_a j c_«-J L>. (j-* J- :=tt - L J ' ^ L_j-° (33^ *-*-*• ^ W"* 3 *— JJ-<-^-t- a p L^J J ' 

^L_Lj1 i>L_*JLl ljj mil jtu^Lo p Lfljjl j-^>J o3^ u^ (jjkl-UI o^*-? er^ ^-^j!^-* 

3 j si ,^T.aVl 5nK"it1 (j| O-Aj Jto3 L^J^LJlL_uLj j_jSLol]1 *u La ! jjj i jJLl 4^Ua (j-a 
<j-« (J_*_>»j JL9 (_Paj_>Jl 1J_A (J^La js-Lui-ij 4 a ISu ^jUs ^ ci-Lua (_pDjj>. ^.LiIujI 

, LjLualtBl (j-ujJj 1 AlC a 1j-«l 4^LLs g> u-»- a f.LuijJ 
0*^**'^ M-^i^-^^J 4_jjILaJLl (^PdIjj^^I cjL>*L_u_a jjx. 3j£Ls jl>.Lj /jSjj 

j^IdjJIAIIj i4_ul_ij-^SL11 dJaLLaJI <j_a ao1jLi_La 100 r-LtJ^t fiUajca .jLfujI Jsjj Lul 
^jL^ijLLol <L<-u-<aj>. i^jLujj ^^t_J1 ^Ljjs Jj^ lP 3 -^*^ ^'-^ { — i J-<- u ^- a pLajjl ^jl LJaj] 
c_«Ji£La J-"-° 2500 JjJLd* <^£ J-4 4_1L>J1 £JLA ^£ < . *j LLa-1 1 ^LlLI ^jLjjj^- J JUla 
tjjj^ j-«^i 1 U-JlalJ C^2jJ1 Jlj-la J-<i-»J (J' ^L^ 2 -^' ^-J-^ J^ j4i i«LuliLll tjr 5 
4Hju_u j^Psjjx ^—11 «L>.L»_j Lul jqJjlj JL<_Lo>.j 4«Lo_l3^ 25 J «LcL_u I 2 3 JU, ) _^^ < ^ i La 
L>.L1jI (j_<j_iJa_j ( J-SLtTuJ 4-Laj>JL I JjJLuiJ jj] i^Lj-L' (j-* c_<JiS-a J-*-* UL^r-* ^La 
tdljU -iJJ^>^ (j^S V! ^L-J-tl c-ijj hi i a pLfljjl j-JJUJ ^1 q\ w ' ^**' *V ^^J V °" ' " a 

^ILoji_jS jl c_<JiSLa j^Lo ^j^-lLo L_ciJt gQ-t-i-u j^^djjk ^—11 i>Lua_i_o (^JJl jjlllli «ULv 
: Lc_A J_L1 4^LIa jj_ua-a J^LjlL_u1 ^jLSLol J-^JJ-I tJ^J i^Lu_u_ujJ1 ^LLaj-ilJI 

,jja1\j jlLI Co2j ^Lj-LI ^j-cu-Lo ^\j JjGjla (3j^ ^LLa tjj^j (j I -I 

21 '"- j ">■ i 4_jJLiIl>.1 LJaljj^l (JSLiliJ 4-<j_i^La 4_jjt_uia ^JaLLa >Jflajj ^jl -2 

. «U_jl3 d a IS>JJ fiuJuJt-a Cj L_u L5_4-i JjJU_u *Lfujl ^jjj/ j-cVl ' - 1 1^**' ) 
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' oil 5iU> gjLSA i»J5U.l jfculi jSxj i»jii 



lilji-l Sj-Uj 


jjci i Ja^ji\ t£-d1 


aikdl 


gjAJUjtf 


(_jL»i) aUl k_)j-~w 








aJuiJi iSCiyi 


83 


6.4 


^.JjjUI 


117 


9.8 


L^J^r* 1 


23 


10.7 




750 


5.9 




70 


9.8 




22 


8.4 


iH'j" 


610 


8.4 




125 


3.6 




2 


2.4 


u y- b > >L~r 


2000 


5.65 


jij"!!! jjtjl 


140 


6.6 


Ji>° 



l^^r iyt^-j . all rtilW *JjLi*a frLio*^ rt^J^Ukl (jbLll jjA*^ rt^Jli La dl*W 

ju2 2 a la i ' I oul£ lila iV jl oJL& ajaLLJ! ,-.lU-»« *LiiJl (<u>U! ,j-o (jl£ I i! 
jj-c 3jlj_«_i Lg-j| t;r J_«_4J 2 jf I '<^«ll jl 4_uK i nil j^lj_LI (^c 3j_l»j 2_,j,|jjJ| 
jl i5jsj^Lo 2JUJI ajjt ^ »-jjl .Ml ■» ; ' -»" V J-l3 ajaLLJI <-£J^t ^".i.il 3!jj-uI 
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oJ-iXiJI oJiUJI UpgJgiSj 

Uj) '^3 d 'jj'" (jl o (X jj-o JU 2i /ftj t(_g Si ' -^"al j-t£. pj)j '''L' (J-*-:**- 1 ^9 lLUJU 
0J-j» (_^ (j^JLa L«_I I (»jlj-!j J J » '"'"' ' I J 3 '' I J ' "* 1 1 Cjljjlj CjI Jjiilj CjIj_l$j*Il!I 

SjLut^Jlj *l«j^m_U (jioLlil .s^j-j (_gj|j jls ijj>. VI t_uL>JI (j^j d)^ '! L jy '""^ 

2-uaLi. 3_i£:ljjjl jl SuclM^tl JjLLlU j^»; 2_aLal ^J 3 H<mtl j^ljJl! £>£. 
.diljd 2_aj}UI (Jj^-Vl oLlaaXlj i-SjjJbJI OjJSjS Ijl 
«L>-^1_LI 9- J) i^a-a j-^J jl i"r, 21 (j-\-«-i 0^>- 1 (j-° ^-J 2t j^>>! * <-iL>. t»l]LL&j 

LgJs^LcJj jjjj^/j jj>.l_^>. »Lb(j '^"'\' 'A*' SJsLLa «jjLito «LiuJ (jl il i3_jjl»_±1I 

Lo_ijj CjI 11 HA1I 0JL& *Lut «L>.^lJ,Lj I $^<* 7r <i 1 hi z tilt-irtj 4_Ll*_« Cjl^IlB *Lut 
4_«-jL2JI 4_o~^UJ (Jj-^' f-° L^jL*j-o JjJU-uJIj jj»-l_a->JI oJUfc f-^>° OJ^d 
i3jj^jJ.I 2 S U '. 1 1 ^^a 5j^^m JLtcl < j la " S^Lcl Sj jij 1 >» ^1 i_£J>Jj JL9 La-a 

. jJ^JIj jJU SJsLL »-jjl iM 3_Lj^»j,| 3 nlmtl i_^|jjJ| j^.] jjt I jut jl 

aJ-tb (jl (_yi (JJL<uj JjjU-uJIj Jj>-IjjJI «LlJ 4_uL*jj t_<-il_y>. i-dLufc <jSL! 
(j_a j^aajul ^J J 1 ■■ 1 tju_ijtj «U_ujLjjI (j_a ^ljj>. I Jajj-i ^3-^J J^ _}jJO_uJlj jj>-l^a_>JI 
cLoLz^JU JjijJaJl *-^-J 4J ' " (J^-3 J J ' ■** j ' n^ jLlL^J d La 1 ulaj (_£jj>.I (_ll aUaJLi 
d " .'~J * I ^ULAj VI (jLfl dllji ija 1 n->Jl aJJt (JlLo J^-JJ f-'^ I qj*^ ij^ialjjiA! 
CjLoJ-JJIj d^ j^j 1 n"tl SsL&j 4_JLn3 S^Ljjj jLui^j (j-" 1 ^ ^ SJaliaJI <LLaje-aj 

SJsLlaJI fc-jjLiiA joJaJLA ( _ ;r 3 I 1 j a Lk^jjs (J^-><-i CJJU>-I (^Jl L?J J * - ^'' 4ii2Jj! 
fiLsLLaJl x-jjl 1 11 a ^Lfujl j-jjLj (--l*-4-i y-Jjl iiill i>J-A (JILL 4 j m ill (_j>.1j_J1 (__A 
3_pJI CjLcjISLII pi clajl (jlr Ltj_uGj jLtjJIj jL^J^/l ;>Lj-aj ^?^' Cj^Jj (jlr 

.«U! ^ jl 3 "mLJI (^i^. *!jjj/ (jjji-Vl 

(jjSi 31<i,LJI SILkJI (jV Sjiu^ 3j1u jlj^al 4jI (Ja^j V jII iLsLLo (jl 

(j^S-j (jj 4_i 2 3^*-" *— 1 ^>" ^LlA (JJ^-J (j-Ij iC ^L5J J ^J^-^L^J jl 4_u^ajj^jjjLj_A 
jalj V cLJ^( jLajJI oLlL OJ^Jj i-ill-ut (JjSLj (jj 4JI L»^ i4^jHjejs CjljLc. liJLut 
(jLa dJJi (^Jl 3_a|_Usl j^tjJI u^ 2U-wt I ,-.\l ,'^'a j| c^LjLaJ ^ys ^1 L^j2 

lj_u^ j_Juj (jJ I j'^j; (jl il I ju>- !>1_<JL3 (jjSLuj/ Sj^tjJI cjLoISLJI lJ \c j_uQJI 

jJu^q J^J i-r^ M^ '^ 'I (^psl^a^* 2I -n J 1 ■■" (jl ^j^->* ul x-£j£u (j_uS_»Jl (^1^. (Jj 

. a K a 1 ill I 2_jj^tjJ I 3 jjil! I 
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( _ ;r 3 (Jij-^\ C"^ J-*-*^ 4J9LU CjLLaix-a sLJojV La f-^a-a 4_a«!>La 4-<-ulj.J q\ 
<_3JLgJI (jJI jjjJaJI ^yfl (jJjVl Sjlajj I j^jt jj^Jlj JtJ.1 *Lij| oLjI! t_jj i .1 ! a 

w ' - ^" 1 *_' j d j^.'j j^^ 4JsLLaJ! ' j ^j"j j ' i a 1 1 I J-* <j-° 3jLfljjj/VI j-4j (^L^lII 

d - *J 3 ^IkJUo-a tLu> '"'*** ' (*3-3^ t — 1 '-4 J J3-J <— *rPJ^ d - 'J ^ cLsLLaJl JLj-JJJ 
L$£.Lijl (jSLaj (jjJI 3 ^ l~ ~sJ, I (jjj-kaJ' (.l^ 5 * J^"^' S-^J-a^c-a ijJLu&j i(_pDjJiJI I JL^J 
icj^i^ca Cr^ '^-'rH'- £ *-^d>^ 3 J tH*" ' *- '"^JHiS '4-uLjj^SLJI 4^sLLaJI (^i^. J J i^aaell 
(jlr liDjl^ l-oJSjjj j i3j 'I . ^~aVI J^I^jiJI gjlrj *Jgj alt 4jjLjj_l3JI (_La^oj<JI 
^S Ljj_<lil . 4j-u!jjJ! «_Ua^a 4-2-LaJJk! ( _ ;r 3 j<uL2JI W ^,'J J^^ ' *^N J~" " '^ <l 'J.'^" 1 
(jlj 'i_£jj-i J S i"i J CjJUso jj^>Jlj J-LI 3-Sj^>. (jl (^1 4_2_>LcoJI '"'I -» fl-i aj| 
12 (_L£ 3j_ a L^J i_ij i ii i a /j-Ltll (^1 oLj_U J-»-^J ijl f-^J-y w J * ^ ^Vl'M 
Cjli (_j-3 J i a 3e J 2 J<ll t—lj i ii I a (^i^.1 (jl (j-*-*^ Ij-Aj i4 ^j a ' 25j <icLui 
4ij->J1 JLA 4_L4_&I (jl i Lj_aaj d ^J a s 50 a J_3IL) ^j 2 ^t_u ^Jj aoj Ji jj»a O^aJI 
^j^aSj ^G_a-3 i4_t_L»-a Cj L l I s c- L q *-jjJ w »1 M gSJl ' j ^N j**' ' ■■ *' (jl 4_3_jJL>. ^j-a *-ajj 

cjLcL_u J^L*. (_>^>L>. JSLJujj (JjUI (_ya =LLa ji£l jl g III ^^ - 1 «j, gSUI < <t\l j* , ,.l 

j^e_Lj J-J-JJI i fl-La^LLa *_ aj i(J-2-J i il^l j~ i " »l ^La (JjJJ! ( _ ;r 3 Lai i4_La 4_ujla 
£j_ja U ^ 'II 1 j_a jj-SLILjj tgLjLjj"! i ii a /^-i-il /^-J] /Li^a-J (jl ^--11 ' - , ^"' ' ■■^' 
jjjJI 4-uLj < j<tl 4^UaJ! .-.IU-»« «,U~,„* till jjj 'L?JJ-i J^Aj tiJ>L^l<-uVI 

L^j jd j^jlb La t;r l£. !^L«j£.I ^Lj^SLJI L^>.LlJl t_ujj (j! jij^jJ! (^i^. J-aj<3 

^yfl CjJuso L^JLa jj_>Jlj Jlil 4^LLaJ d j i nilL Lai .<-«l--l .^-^lj dlLajU a (j_a 
4cLji (Jj^ iSuJlJ f-JJ^i I (J^Li. LuLp. ■ La i * I d 1 1 nilL j\j a" i hL j-J-»JJ CjLaji 
L^>.ljjlj aJJt j_JuJI sLajiv jLpcVLi JL>.^(I (j^j jLi^M-3 lilljll L«jjj iajjJS (j^ 

, -<l U^t I j^a JK ii] 3jlc iiJLu»j .^Lj^SLII . <t\l j". . ..M t aL«JI JSL4JI j<ii>i 

JaLajij ^ a b -- 1 1 ji^ljJkl (<u!Mj (_^jJIj jj-?^'j ^' "W-° ^J^ 5 * Cr^ J-" 1 -*^ C?^' 
(6) Gray, T.J. and Gashus, O.K. Tidal Power, Plenum Press, N.Y., 1972, P.8. 
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^—ILjlJI L-ja-uiJu I (j-IJ $^ LX I {£tU-u±A (J-t-aj (_?-\_>*J i J-Ll £.LlS1 ^LXl i^gcpuju-A pLajjl 

/yic Ua.flL3E-4 jjlj-iJl ^.La Q^-n-i La_Lu j^^LtzitJ 2 lj j^t_J1 «.La ^jpLuiA J_>-Lj 
«L>.j jJl ^—11 jl»_J1j (jIv^JI (_^ ^^lU jj-Jj-t-u-t-^ £j-u (^vAJI (J-Leaj <y\s>*j . 4ja-mJLq 

J J* '"'"j (J - **^ Cr^ L^VjJ^' ^ <i*t i iij i4_uLjj-^SLJ1 4^LLaJ1 r"Lulj J_<jjlJLj JL^Ij 

J i c ^LLjIj dJJjJ Lij^Lo j^jj "i fU i^- 1 JjjjLaJI ^1-iLa 4_uLjj^SLI1 cjIjJjJLI 

4( _P_>LAi&j zlj 4_i_i f.LX! L-la-uiLa J_>.Ljj 4_»La (j-* '*0^ |j|>*"l jJLL) £tHJJ-*J1 

^^-b j-j?c_jJ1 i>Lj-a o_il_i 1j! Lax. jJaJJI ^ ♦ i uj i jljjl>* (j-« pLajjVL jl>.I_j <£ 

f^j in ' a ^J 3j*-^' r*'- i '- a (J-**!' C?^ J Q**' ' "J tlAJjJ^' (J^ *-*-* J' jj^* ^^ 

f>L_j_a L-Jfl-uiJj, I g j^ 7t— ^-<-uJ j * k>" i I 3j^<-3 aj jj-o I JLuj j-SfcjJI (-Jl CjLLuj^IJI 
^—J! j-^fc_jJ1 f>L-j_a L-Ja-ui-Lg J Lea I J,j^>.j i jJLl 4S>>- uu-uU pLtijj zu j^t_Jl 
y-Lcj-t-oil JL^LUl 7tH3 aHj (jIvShj! /^ ^'tJ-^' C-J$-uiJl4 ^JU-ulA ^ya ^-lcl ^cpUMA 
jJLl ^L_i-« (J-i-aj /_^>" 4-lLqjl3| i>JLA j^Cli-ujj ijjlaa^Jl ^—11 jjji. Jju jl^_u1 ^LJL 
i>J_A JiLo ^^^ J a «"i i n" a2j i JlsLlXI i>J-A (jiJu ^p^ L^J ^j" i u a ^^J^. I ^1 
^jlj «LuaL>* (j| V>J| £—11 jj»_J1 i>Lj_a jj-* '- A dj^ r* - LcaJ ^LlLI ctjLje-Lea^a Cj 2i L>Jl 
^^^ jJjLtUI (jl uaj i iM 5j-la1 >."< i njt ' " * I se t a 1 , 1 i>JLA (J_L«_JilJ 2 jtj 1 1-> 1 1 4^LLaJ1 

* 'J^h 1 ^ (J^rr ^4^' j_ ? -^J-'-' J -'- Q p^oi 

/-. Jj-i-u-La 3j*^ ?c-*-LeaJ t^-j^>* pLtijj 21 1 <_j.ll j-^t_Jl ?.La _i^_«_i /y^>- ^lk-JuTJ 1 4_lLcX. 
1 JL^_j 4-J-L<vjlj| j-aJLiuJj i Cj l_Lu j ^Hj 1 (JjjuIij j_fl jlj-alu_u 21 1_) Tc^-uiJ 2i ^LuLl 
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(*3-2-J J i 4_d_i L<-uJ 1 Cj LLa_>J t 1 (j-C 3jj_La_a 3jj_ua Cj LLa_>Jl 1 £ya p j_Ll 1 1 JUfc 

Jl_JjJ (jl i( j>_j^L>tjV1 }L£ ^ oLj-11 4^>>- (>o S^LiL-oVI fjjijc \JJt 3j£LU1 

>JaJul (^^iaJLi ^LJj <£jj>- /^lc (J-<i-*3 CjLLuj^j c_<_j£j3 j-« 2 I ■ < 1 Laj ) (-JsJl^JI 

oL>o1 (JjJulj 4_ul£Lol j-5jlu (j I 3 j jj JaJ L) 1 JLA w « ^aj <b j i4Sj->J1 i>L>o1 £yz 

. ^LJj 4S>3t. i>L>ol jljA a^^LLi l_4-i (^Uj^IJl < - 11) a-co 

jj I I tia i i (_p3j **' a i * tl^— Jjj-HJ I (J-jJLiIalLj tt-^-i-uj z j^e_J I j (_Pdj_>J 1 y^fl o Lu, 1 

(JJ^- J-J j^s-j-Ji i>L-t 7t-^-i-ujj Jl^LlU 7tILflj (_pDj_>Jl i>Lu3 ^CgH-ui^i (3,3^ pLijj 2iL 

CLl-l-^-1 j-j»_tJ 1 9. La (la.ILui.jq ^-^ a_Je L J^>- j LkaUj 1 «lLv^-a ^_3 d t^->- 1, 1 ^j-4-i 
i>L_a 4jjx^j aIj LajLJjC i CIj LLjj j^jU 1 ^Lt-tluTu ^LlLI /-ja-ui-La ,^\_j jJijLiJi tc-<j_i_uj 
j-a^l 1 J_A j o"i i uJ i4_uLj-^SLJ1 4^LLaJ1 ^-LljI ' J-^JJ <— ) l_Lu j jlJ 1 ^1 j^Paj-^JI 
i>Lj_a L-ja-uLLg i^gcpmuA ^-J! ^J L^aJ Cli-iJt_) pLijj 2i1 ^—11 ^^t_J1 ^L_a Jjju jjH^^ 

^1 j-«^( 1 1 J-A (^-ijJJ * J <C\ 1 « a JN i"i J (J^j i>L-Ll ^j in '( a jj\j jJjLill ^jj rQ-C-j 
LaJ_L«_5 4«L_uliiJl - Lij^£j| J-J-ljJ «ll>.j-a ^^^ j^PaLiitjVI IjUfc jj-* 3^LaIu_o^LJ 
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y— Lc. <J^_t-sa_>J1 j«_ILj l"m > 1 jjlj-ul 1 JLA /^i^. SjjJjI j o"i i n"j (_p3j_>J1 j>Lj_a 
.^jr^U^VI MfT ^ oLlLI 4£Tj^- Jj«-ii 4-uLij^SLII iLaLLJ! 



(j Lt-5-La-La <JJ L_i_A j-3 j_H_j C.<— 1 Lse-J 4_L»_*_a 4_j-3 I 1 Coxla (_>-^-* ' '^-*- L&J-3 j-5jlu 

jj>-L>. jl JU_u ^LoIujI ^ La - ut aj j Si uaJ,| (j»« p_$-"' • >-*-* (j-« 3 Si aj - u&\ f££j 

<-_3j)^_Lb d J lcsIlSj Lo u^-uo* JjJjuj TtlLaj c^-t^t-i 3jL>* Lr"^ L^- 4 ^ 3 J- 5 ^ ' (J-* (J^ 
c_3j_*_j i(j^_u3j_>J1 ^_> LcaJu L^JLs ^jL^SLII JLjJjlJI 4laj»_a Lol ,(J_JuIl111 

.j g**n nd J's uiJ 4_uLij-^£LJ1 4^l_LaJ1 JLjJjj 4-uL£L«l J^JJ Ct^*^ ^-^ (*^'J 
jjlj^JI ^1 L^j c_3jJLjj JlLI «iLul jj?c_jJ1 jj-a «LaLj_a ^LlJI ^j1j->J1 w 5 llu 

L-JJ in f a tj'j JJ^ ^^ Cr^ J L:tt ^ tl) L>^'J^ . (J J* iVrtl 5jJ^ 7"J-^ I J J ' 1 
jjJl /^ulII j^Pdj-sJI i>Lj_a 4_jj>*^j J_t£. (J_cjlI1 j^^ ^j-Uj^lJ' JL>.Lj i^LtiLj *j±4-a 
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9C o i ii 1 «Ul3 j^tt_JI 0L_U3 * ijiiiid jj»a (J"^ * ift-m-Lo. (-r^ *-^-<- J ^ (J I ^J ' -^~*» '-^|j 

C-LfljjVLl j^e_JI oLus |_gj"i i ii a ji-L-J (j^^-J i JL3l_LLI j_i£. jj»_JI ^1 ,j}3jCjL] L^J 

pLdJj zu i>LujjJ ?r <a i nji^ JL^LuLl Jjlij Q''"^"'' tXI ^ys^>J\ ^Lus t^j" i ii a (—Jl ^J i a-U 

t^j" i n a jj-o C"^ t -^'j i-r^' JL ^' c^^"* 1 ^ ^W - * tlM 'J-^ (l£^ i(_)^>3->JI (Ji-l-i 

.(J-ojlJI ^—b j o"i i nl tj\jjj£u\ (JL3 (jja-AJc-xll (_pa^_>J1 0L_j_a 

■- "^" ^—ILtJl j^pa^JI QLJlA i ij i n i a (-JI j^t_Jl 0L_U3 » i^ i n i a (LceaJ (^\j>.J 

^gj" i ii a *-3jJ (Ji-I jJI ^1 jjj^jGj (jl J^ 6 -^!' *Lu 7r q i uJj ^LkJI (_psjj>JI JL3l_La 
, U I A" -. \lt JLflLHI Jjiju ^j" i ii a (ji^.1 (jrll Jill "Luj J <-aj (j^^J cP'J^*^' "'"i -0 
>— ij i ii i a jjl i. i j i Hi (J-«-«JI ( _ ;r 3 <j-UjjjJI J -a" i iij J i^LkJI (_p3jjjl (ji-1-i oLiiLi 
jj_a «LJI j-;L£. (J^AscJlU (^pa^Jl 0Lj_a jj_a (-1^. I OJljLa ^—ILtJI ^ys^>J\ 0L_j_a 
J-aJLJU (j-Uj^aall 7" ' "" t ^- t ^ t - J ^La-l^ilLa ^j^i\^>. 2l 1 (C^>- (j^J L)' w *-lxLaj| 

^ >> A -». * 1, 1 ^a^->Jl 0L_j_a ^g^" i n a ^—11 ^J i -^"j j^s_JI £Lj_a ^ m>n (j\j>-J 
(J-^-TlSLTiJ j^e-jjl ^jl\ 4_ulj Jj^jGjLl sLaJJ 7-1 q i nil (_p3ajJI I JL& JL3l_La TtlflJ 
Lgju^" i ii a ^ j| ^1 jl^jJI oLxa (Jj^aj (jl ^1 4-lUjl!I j g"i i uJJ . «UJ (jujj>. 3jJ-S 
JU£. ' ^j q d se * U (_pa^_>Jl <>Lj_a ^ flJ i n a (—Jl ^J ■ *-»"j *^LJ pt-^J^' i-r^i -^>*-J (*-J 

j <i" i h" j SjjjJI j g" i n~ I jSL&j ipLajjVLi jjaJI oLJL 7- ^ i in j JLaLiil JAS3 LdJi 

CjL_(_Ljj^IiJl j-a^. ^HJ-^' ^^-^ Pj-^9 i J-ll i>L_»-a <l la i u) aj (—ILtjl (^pa^JI 4-mu 
CjLLujjoJI Jji i""l (jLa I 'fc%-.y La£j isLulj jlkjJI j^JI (<u ^j^-^-» ill (_p3j^>JI ^1 
Lg-J-3 (Jj2-2j (j^II CjLSj^I ( _ ;r 3 (jSL!j i^Ljj^SLJI 77LIJI dJJjlSj iSj ^"i 1 11 a 4_lLiC 

Ji -Ijj g£L!l r-LlJl (jLa pLajjVLi ^j^-^-» *t I (jiajjJI oLlL t- <t < hjj jlsLlLI J^ 

.(—JlJtjl (^pa^j^Jl ^Lj_a ^j" 1 11 a ^^^Laitjl t. Mini 



«LjJLc J-a CjLSj^>. /j-II /y-;U_>JI jj-a j-jjjtJl t <Jl_>JI ^-Lalj ni (^pajJLJj 21 

dilj «_a ,j£LI i4jSLjj_aVlj 5jjjjjVl ^Jalj Mill ^j^«; ^ 3j4J>-jII dit^ ljL>. 
4_JLc CjLjj" 1 11 a j^l J '-->_' 4_Sjol_La (_>iaJLJ jl 5j_lL>JI ( _ ;r 3 Jlil pLfljjl (jLfl 
i(_gjj>*2l 4-<5_i^LLI Ja^j-ilJI CjjJ^oj (jl j J ' eaJ I I JLA (J^l ***i < uu ^ nil «L>*jJU 

(^Jl^^ (^Jl J '^j j j a t VI di [J-&>Z\ I nK -sl-sjj ?>_lL>JI ^ jII f-LajjLa 
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ftXiXiJI aJlhJI UpgJgiSj 

J_Lc LoJLS j ■"■■'- JL>.I (j-a ^p£l (_^J| f-^JJ J J a (JaJjj-u JU£. aIjLSI 'LtJjl 
(jjJI 4JsLLaJI 4Ja^e_o J^Li. (j-o O-i-iJSjj-a] I si oUtl Cm" I JLSj iCjJ^SLI! (^Jaljjl/ 
^Jj (^yls- Jiil 4JsLIo (j-o 3 'I flj i uVI (jlSLaVLi (j! b&iLu^l i nS tLalaJLa ^5 L&jjb 
dJJj ^ jJLl fLoijV (jJa-mjJI JjJ-t.1 j-Lyj iLoJLfll I ,jja Jjal jJLl fLflJjl U^ 
jlpu> 4j>.I i no iJLjjj . LaJLS I 3-4 , 3 (j\j La j-Jujj lal JLSl 8 ^l^s. 4jLLa-U I 
. JaljLi-LO 2 4^LLaj 4-Lar»J,l JjsjlJj f-i>° J-" 1 ^^!^ 1.14 Li^cLj^ i im" *LLaie-o 

^yfl «_2j L#JI LJju>-jJ ojjSLILi «L^aL>JI jj_>Jlj jJ.1 (Jjl jl>- (_jJI Lij-Ia-i jJj 
ijtj 5j-flj " \ I (Jjl Jl>JIj i Lij-cLj^ i h^ 2U-»« 4 jlf JjuLJ mJ jJI mJJlII till j 

sLLusj Oj^SjI *l-tJ-a iC_t_jjjIlJI (rl^. /y-4 Oj^SjI /_3 *_]9l^»<3 4j^Lj (_LaJu LLlJLlI 
(jl (j-Lc Jjlj_>JI j>j_a (_y^ S^ijIjJI C_i Laj I < t, I Jj-jj . (^jtiiJIj (_gJL«j»-2l 
*l_Lj_a 4_lL Oj^SjI sL^us (_3 ^J ■ ^-*- l jj»>Jlj jJLl 0L_u3 /. J^ i ii f a (_3 Jjj-^ C"^ 

(J-JJ ' " ' P^J^I LJLlJ (3)j«^J jjj_>jl (j-fl AjJlJj .(^yJSjLjjl /<U (_gJ-«JX^(l 

. ojjSLII «LLjji u^si 1972 aLc jlil j^AI j>>JIj jJLl ^Lj-a 

( _ ;r lIL>.j JLo ( _ ;r i!L>. J^j i"i" Ou^SJl (^ialjjl/ (jl ^LlII (JjJL^JI (j-o 7r '<i"_ij 
oj^j «_Uaiej V (_pJI 5IAHI aLi^I jLj£.VI (JUlj JLs-^l *_o j»jj J£ ^^ jj^>- 

j i3jl_«JI (^ <LcL-u 1 2 ,j-o jj^I Ji-G jj^Jlj jJ.1 3jj-5 (jl <■ 1 1 1 >n SjlcLUI 

(jlJ pLijjzl (3jl-^ cj' L-J^^jJ CjzL>JI ^j^»* 1 I M ' M ( "I 4J «LJI Lcga-ll 9C usu 1 

^ 4j>-jjJi.I jijLlill (jjs /.80 (^ aI j^l 5 (j£. juj-i jj->Jlj jJ.1 oLus (^yjj mla 

•(3)(^j Jj-^l 
(J_aL«JI jj* (j^»jJ pLajjVI 3j^ o^ LSjLj/ LuiLaJ sLSI Lj^Sli Li^ <j^-!j 

ijj_>Jlj JlLI 4^j^>- (jj-^ l)- -*^ iSuo CjLLa^ejs «Liijl (_JjJL>- jj-Sj (_g JJI JLo^^JI 

. I JL3. 2_c^lj a^mnjJI JjsI^jlII (jx Ju^folb 4JSLI 



iujSJI ix^i^ a. ; Ua j^JlyLlj liiillj 2uIU,l Sjljj. 1972 c^jjSJ\ «LLJ. j3^JIj jJ.1 JjIjl>- (7) 
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jjaJIg .iuoJI &3lb 



1972 jtil j^ J">U Cjj^JI frli* j jjJrlj oil 



J"" 

'N 

3 


cijJl 




7« 

3 


Cijil 








rV 


-3- 




r*» 










.3 


ic-U. 


iijj 






3pUi 


ieJi 




3.2 


59 


2 


3.2 


21 


i 


0.5 


7 46 




0.3 


7 23 




3.3 


13 46 




3.3 


13 27 




0.9 


19 54 




1.0 


19 20 




3.0 


2 12 


4 


3.1 


1 35 


3 


0.7 


8 26 




0.6 


8 6 




3.4 


14 16 




3.4 


14 1 




0.8 


20 56 




0.8 


20 26 




2.6 


3 33 


6 


2.8 


2 50 


5 


1.1 


9 12 




0.9 


8 47 




3.5 


14 56 




3.4 


14 34 




0.8 


22 4 




0.8 


21 28 
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7- 

3 


Cijjl 




7- 

3 


eijii 








fW 


J- 
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.3 


it\_j 


jij- 




3* 


ic-U. 


iiii 




2.2 


5 24 


8 


2.4 


4 24 


7 


1.5 


10 15 




1.3 


9 41 




3.4 


15 57 




3.4 


15 24 




1.0 


23 47 




0.9 


22 48 




1.0 


1 17 


10 








2.2 


9 




2.1 


7 18 


9 


2.0 


12 7 




1.8 


10 59 




3.1 


17 40 




3.3 


16 40 




0.7 


4 7 


12 


0.9 


3 


11 


2.7 


10 49 




2.4 


10 7 




2.0 


15 15 




2.1 


13 42 




3.1 


20 49 




3.0 


19 10 




0.3 


5 33 


14 


0.5 


4 54 


13 


3.1 


11 50 




2.9 


11 22 




1.3 


17 24 




1.7 


16 27 




3.3 


23 7 




3.2 


22 5 




3.4 


1 


16 








0.2 


6 46 




0.2 


6 10 


15 


0.5 


12 42 




3.3 


12 17 




0.6 


18 57 




0.9 


18 12 
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7" 

3 


Cijjl 




7* 

3 


CijJl 




J- 




?*" 






fjJ' 










.<"■ 

J 

1 


3*L> 


iijJi 




„7" 

.3 


SpU 


iJLsi 




3.3 


1 42 


18 


3.4 


52 


17 


0.4 


7 55 




0.3 


7 20 




3.7 


13 33 




3.6 


13 7 




0.2 


20 22 




0.3 


19 39 
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3 28 


20 


3.1 


2 33 


19 


0.9 


9 7 




0.7 


8 30 




3.8 


14 31 




3.8 


14 




0.2 


21 55 




0.1 


21 7 




2.5 


5 50 


22 


2.7 


4 32 


21 


1.5 


10 32 




1.2 


9 46 




3.6 


15 51 




3.7 
0.4 


15 8 
22 51 




0.7 


1 37 


24 


0.5 


2 


23 


2.3 


8 49 




2.5 


7 23 




2.0 


12 51 




1.8 


11 31 




3.0 


17 59 




3.3 


16 45 




0.6 


4 17 


26 


0.6 


3 10 


25 


3.0 


10 43 




2.9 


9 54 




1.7 


15 57 




2.0 


14 30 




2.9 


21 40 




2.9 


19 52 
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7* 

3 


cijJi 




7* 

3 


CJjJl 








f*» 






?*" 


is-Lj 


Sjjjj 


XpUi 


AiJb 


0.0 


5 47 


28 


0.6 


5 7 


27 


3.3 


11 54 




2.3 


11 22 




1.1 


17 47 




1.4 


16 59 




3.0 


23 38 




3.0 


22 49 




3.0 


20 


30 


0.7 


6 19 


29 


0.8 


6 46 




3.3 


12 19 




3.3 


12 39 




0.9 


18 27 




0.7 


19 2 
















3.0 
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31 








0.9 


7 8 










3.3 


12 52 










0.6 


19 33 
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j-"j <j-6-^ i3j!j^>J! ,jj» ^-<-ulj o'j-^ o^J^' 

•» La • ■■ II (jJI d ^ ■»■" 1 1 cLi£^j>JI L^jjIjjs. jCLajj 4>P 
a^Llaj i5j<>ijVt 3j£L!L] Ja-pJ.1 (^jlill i_3>LiJI (^Jtj 
CjLi_a <j-JI (J— i-Q-J 3' " r I (j ' r O^J^' '— ^J^" L)' 

•~'[j ui-C (JJjiIj V LpLs 3^.l.^tl <_p=>jVl Sj uiS Lai 

j^ij (jJLlI JjLLLlI (jjs jjiSLJI dJI_L& JljLa 2 ,1,-^tl 
Lj_Lu 4_l>.LlJI *_uI_L<JI L^lo j x flJJJ jj^ljjJI L$-i3 

2_LaJ i nil «_uLuJI jjcajj jUtjJI pLajjIj jj^'j-^' 

(_p3j2l 3j_<ii3 ( _ ;r 3 4jj|j_>J| SJaLLaJI (j-o j-ui (j jj^ejs 
SJsLLaJI Jjjjo (jLtajV I <lc I Laj i uu (jl Cj-l>.j ^ .1.^11 

2 al La 'I (jjj ^jljjJ! I juk ^La i>i-T (jJI JSLi ^ 

ljj <r~i a (_p-4J (_p3j2l Sj Ul£ j_y3 ^jvjll 3_jj|j^>J| 

(j.3 4JLaJ_iJ 4-!^ i" i nl ^LcujV! » gLaj i uj LJL*i>.l 

. 3 rill -si I 4 i>i I j^. I 
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4J3jjl1I ^^"i i ii aj as^IIIj ^JN mi i 4_ua1juC,l ^j^** I 4 j uj (-J3 L^-aJL^-**i < ul a ^ i i nil 
,j£Lj /«J J^-il i ntl ^ ^1 i h'iVI q] («-C.jJ lOJa^oJI dili (^ q\ i n'lVI I jO~ « I ^jiJI 
c-IU" ,„l tiili *_a 4J| VI «bl jrntj ^jlj^JI jJLuall ! JLA 3jt.iu.LaJ S^jjla (^ic 
4 3-U13. ^ya tiAJj (y-uC (J-^' ^-"TrJ 4«GL>.Llow1 «LaJ_>J as j-»- i uja 4jua J^LjluJI 
j_La L^jLujLaj 4jjJiJiil oLlU jt-uLb ^^ jil a uu i uVI Jlj^aJ3 <_ 3^c (jL^uVI (jl 
j«_j-jLLlII J^a^-J jCLal JLS j j-iJa L>J I LlI^j ^1 I j ■ "jl i ' (JljLoj ^^r!-*^ *— 'Lh^ 

^ j l o uij i la i '-j > I ^j»iIaJLj ljj)J-a LjjijjI (j-* rfl-JUtJI JjlsLLa C 1 J ^ 4_l>.L^uj1 

.jj^-^aJlj J-LgJI ^1 Ll2jjj3| 
cLa.1 j 1 11 II (_p3lj_C,2 (Jl 3 »"i 1 11VI J-J-3J 3jj^>.j_a >t_j_ll_Ljl DjJb dJIjLaj 
j^jjlJI («JL«JI (^1 I 'j la ' j_Ls ijoJLlII jj-a A ril'i^ca «LajI ^^ - I a uu 1 uVlj 
Lalj . j_jlj_>Jlj j'^"j ( j}'j-»-" w 9 .jt U , ,. I a j^a «_uI_LlII oJLfli j-3aJ LJJL>-^J 
4_L>.LvuJI «_ul_Ljl oJLfli JiLa J^J-jj ^P" 4JLJJ' ' "J' '^ 'J a CrLH 1 "" (O-ILaJI TTjLi- 

J'C i"i_i Sj ;l 1 njl ^^a Jj*.jj ^JUj' ij^ " '"' cr^3 ' Lj^La^i-mj^j m"j LjjLi-La> ( _ ;r a 

(jJLl^jihII jUoVIj (jLiLJIj 5jSL^oVI SjLxJll C-iLuVaJI dilLut /aii ■' '«~-< « 
. 3 jJJjj^o-UJ 4_lLjj^LJ1 LSjj-at (j_a 4ulLlrs_a JjJaLLaj 
k_jjJj>o JL3 SJsLLaJI ,j-a jjir-it.1 I JUjJ ^LvujVI c-jVLjCLlJ OuL£ lil (jSLI 
^ <i 1 1 II j j U> * 1 1 (jLa i cLljv jJj-'lSCTlJ I 4jIjJL3j 4_L-a-L«j| £Lu_3j_«_o ^gj" 1 n<n 

(jLujVI C1U.U -iLj-ijl (j-II S^L^VLi /«JL«JI ojuj-A ^ JJI JjL^JI (j^^JjJSJlIlj 

i3 al La 'I ,j_a j 1 - — > 1 1 | JLA aljLar" ml djVLajj J-J-"JJ (jJl Lj-lT JL3 3alUH 
Ji^ d ^J~'^~J ^J ! J^^^Jt!-?^ I 3al Ult jjL^ujVI a\ J^Jt'k 11I > j 1 iijj (jl Jjill (^SLxjj 
jLit-JI a JlJ-~i 1 .1" 5Ja^tA Jjl *l_Li /<u 1904 aLc ^yia i(j>SJI I J-fl) JSIjl tjsi Iju 
(^3 2 xSI ;j j< tl 42LLJI JLlIjII djl_Lujjl!l SjhV o^J^' 6^^ 6-° fJSJ-UI 
3_jjIj^.j_l^JI 2 al U tl CjVLaJtl^l i^jJLs-l «J ^LjjJijV 2 S La ' a ^ LJLLajl 
Cj^jjJI 4j£jGS I jj'a t-.r. 1^.". ,„l (^jjJI CjVL>J,Ij (jlsljuC. z\ Cj^Jjijj x_<j/jjJLi 

(^j iSjijLjJI (J-LLlU (j-3 3_cIj3JI (_p=lj_c.V 3_^.L».jJ| <2jj_l_J| 2_1sjGj 

^j-S 3jL_i_Ljj^_LJ ^_J 4_j_jljj-$S 4_Iaj*_a *Lfujl ^o_l ^jj-djl I J_fl> ^j-a Cjl m i no ->J1 
(_p3j2l i_ 2^>- ^yfl 4_L>.LtJI 4>Ll«JJ j 'I La a ijJLlfli j^jjj Cj-o* (_£l£IjIj <LaLaJLa 
(J_«_fl_l jLie_l (^1 I (j i a ^ 1 11 a Jj^eJLj (_^-i>- 7= t^ ' "H (^l J-3J-ij (jj La (^jJlj 
CjLLuj^oj (J-xj mJ /yk ^ljLLTI jLit-tJI I Lfl> aj sej mJ Q il^-ilc Jajt-Lajl ^poLxge-ll 
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6ojI_P9jaII &5UJI 

(^-3 SjJJLjJ^-u (^fl 5-o.LJI oLI.1 CiU«"kiI dlljlST 1 4-uLij < j<ll JLaLtaJI jjjj 
I, I C (J-a-«J 4_uLlj^£ 41aje-a Jji i"i" /<u I960 j»Lc (_jj3j i(j}jLiii]l JL»»I Jjjjj 

aLa 1967 aLc j^a *u . 3-iSLjj.aVl SjLstlLI cjLVjJI ^ Lujj Aj ll5> ^ jLkJI 

Jji i"i"t (jjjj-ill jLc. L^j^ J a«" i n_i 4-uLjj^S 4Jare-a Jji uijj ( _ ;r j-L3ajjJI jL>o VI 
tfLjJJ 3j1j-j>- 4^>.jj (2)1 a_A (ja^jjjijl (JLjjLLi-ul £ijj <■ m i u II (jl^J iCjLLuj^Hjl 
(JL>. jLa-J (_jJl (J^tjJ (jl (j-o I J "^ 1 ' *^>-JJ (jr^i I 'A*' '^Lc '-"' ' "jt < ^^i-?^' 
U I c j-j»- j~~ (jyjJI CjljLiJI OJLA (Jl o *~ i ill *u (jl (jLCa ■*■ La i u-J I (^1 LgJjj^sj 
*-3jJ CjIjLjlII a JJt jj-t j~ («jj I JLiJ i>m (jLAc *Ij>-j J (j-o (J^l Sjlj^s- CjL>-jj 
2 al La tl jljJjjj Cj Lj-j_i j^jJ I J j i i"i" (jr J3 till j Jjlj LgJI o *~t i »l ,<u I j La « i a 
j 'I us-a ^ I r J-a-«3 S-jSLjj jSUI 2al LaJI JLl!jjJ i " 1 1 La -» a ijJLijtj i5_uLjj^SLII 

2LaLu=VLi j iSj;Ii,mIj dJjm<Uj (jbLJI £>* JfT Js> SLli-LJI oLJllj jlitJI 

^-lcI'm^H 3nl~^Jll djVLajLL-uVI <j_a JLjJjJI liJL^ 4-uLjj^SLII iLsLkJI JlJ«jJ 
. 4-i>.^UI ■"'! 5ca.Li3.il (^3 I jlj.^.A" (jic (_^l_u-u (j-^'j d J .' LaJ Ij 4_lcIjJJIj 



3ji^jVI 3j£LII ^a (jlSLo (_gl ^ SjjIj^jjjJI 4^LLaJI >a>2 ! juil cii-p. <j-a 

(J^M »"i i iiLj » I jj LaJcXI (JjiixuiXI ( _ ;r 3 - aJaJ 2 LiJI j_j£. ijLlaVI CjLla j 1** O"^ 
4_L>.^JjjSilII Cjljjill (j a i*r-> L^J)M <~ i nl *JL (jr^Ilj Ij vl ualfll 4_a5)M-U (jlaLiU 
(^^jso '"'I La-pJ I J-*^ t^ Sjaa-aJLl ^jjJaj^il ^j ulSj I (jl *^n£i I JJj iSjlSL^JI 
OJUt (J^La (Ji.jj V LiJI VI 3jj I jjs^jjjJ I 4^LLaJI j ^ ca a (j-a 3j-fJJ CjLiljjs* 
fjst J^Vl ^rk: iSjjIj^^jjJI JLaLLJI ^cl OuJjJI (>^. jl_Lk:VI ^ (jLal-UI 
(j_c I JU>. 3j_j_«_jj1 <3_a_i^iJJ (^JaLul ^j^** 1 Cjj-^^j ^J (_Io^j j-ual_>J1 dt^aJI 

i jLai£L-o}U *l>^!j Lj JL>. J^f I^U-^j I juk La jutj (jLa 42UaJI liJ^L^ol j^'>° 

SjJaj w ^l' i "'*» (_psj2l (jJaLj ( _ ;r 3 SjiaJvjjj 4jj I jj>.^l>J I 4^LLaJI j \l .^< « (j2j 
. I jj'*» 4jj I jjs^^jjJ I 4^LLaJI j \l .^. ^j (_paj al t_i_o_p (_^Lc 3-aLc 
3j£L] «Lt_tIul (J3^J (jl ^t_u (Jj l_al_a_i fibji^S >."( 1 im! (_P 3 J 2(' (jl (j* ' t -^- tJ l J J' 
i_Laj>. J_t£, (_paj 2I J-Laj3 ^-l-^ J J * J L ^j ' ^^ '"' iy '^>*Jl lj«^^ fl JL>.Lj 4j3e_LaJjLa 
(jJI a Mitl (j-1 .U^tl (j^j 43 1 , ,. 1. 1 J^Ja « I ij La_Lu IjILaj lj^ 12756,8 »lj" i nVI 
' La a> jJLc j-La_aJ 1 (J^-Ls (j_a ^J j I a i (Jj3 1 j-Aj I NZLaoLp 12713 ,8 (_jo_l>J 1 j 



ftXiXiJI fciiUJI LipgJgiS^ 



Jj dj 'J . x_jj_« jJLa^Lp ^j^-iLa 361 jL^s_dlj '"«■ J «L>*L_u-a *-Lu L-S-4*-] 



4jljjI (j-o U5^-" *-4^' J J ^ji'r->j ^1 5^£Li! I « La S a LijL>.| jJ <4Ji (jyi^- si <iUtl 

(2) -. - , -f 

a>% ^j.* A I ,5 ^—Jl^^ (JS. i"i" j ij<iS 60 -5 (j-a I g£ 1 ■■ » Lua-£i uijaj] - 1 
jj jl»JI j i^j^lo <i>-jj) 1 000-500 t>u Lo (^Jl L^a 3jlj^>JI 5^>.jJ j-^Jjjj o^J^^ 

aJ-tb (j^S Sjij^j-jjs I j'"* pK't (jjJI 4jj I jj>.^l>J I 4^LLaJI j 'I La a (jl j^JJLj 
L_ljj»JLj jILajjuS 2900 Jj C C~^ J-H-4-1J 3) m all 0->o xJLj-7- LLu^J 1 -2 

.2bjla 4jj.jJ 2500 ^Jl 

.jZjaj) Lp 5 1 00 J3 ^ ^—11 jCL<_)j 7-Lfo^Jl Cj_>o *JLjj- i _j>.j L>J 1 c-a1I1 -3 
jj^-jLiJI (_JJI (0^1^- j-Luj • ^u^lo 5^>-j j 3900 u-!^- (jJI SjljjJI 4j>-jJ «ua 

.t. ili^ ^—L^ljJl c_tlll La-Lu 4J^j < 11 4jL>. (-J3 3j-^_t-a_Lo .M^a ^j_a 

j^j_a oLsoLj 3_al 1 11 1.1 (j-«-c ^Ijijl I a K 3jlj_>JI Sj>-j^ f-Lijjl i. . i . iuj 



ita-taJl! (_£jLiJI <_3^L«JI ^j]\ J 5j " (<u (j-«J ^j'j-^' *— '^"J- 5 Cr^ 3j^' ^J J> A , 

3_Ll12 i^jLiJI <_a}LiJI (^Jl JZLS (^1 3jlj^>JI ~<u*& ,jSL! i^L^jVl SjiDLi 

4j.I i.iU oJ^.j jjle. .Ual ,,.tl ^ nig ^itl pU uiVI SjjiSLi ^llodujj^ Lo til !jL>. 
«Lj_i!iL>JI J-alj^. i^l (jlsjal (j-IaLi (^ 3jlj_>JI ^>-J i. 'Jin i^j-KJJ 'L^jli 

jlj_LI (j_o aj \l ,^ II diLcl » i'iVI (^1 j-j-^I J ^ '"'.'J r*- 1 ' ^j ' a * .' 3_J^ I j ■ >> » j j 

^JJal—Lo ^jl •.CjljLdJI ^ji^SLj J-t-at ^--5 4_j_a_Ltj1 CjLj^_La_Ln ^JL>.1 ^J^ajj 

(1) Davis, S.Netal, Geology: Our Physical Environment, McGraw-Hill Book Company, London, U.K., 

1976, P.17 

(2). Davis etal, P. 18 
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jl 3jL>.1j 3j-ui 4jtli3 (_3 ^j^** I *-« L^Lcaju d 5 ' aj 1 rt OjIS (QjLuJI (_3 «L*_ujLjj1 
OJL& *Ja3 .}L«IL>I ^1 Ojl sL^ujLlJI (j-a 4j>jj/IjJI 4JLHSUI OJL& (jjJaLLa (_>^ulj (^^ 

' dl * j'*» il_JL>- olj-i i^j-II J'C i~itLi cjljLill j j j to j oQ-*j (j-c ^ j Ltajj 4j^ljLJI 

i_jj_Lr>JI (^Jl JLtAJI <j-a (j inlUVl . Uj^l I J^Jo (^Ic. JuaJII g-J uaJI ^ilo 
i4_L>.Lcu]l oLlII «_uLuj 4jjLx_JI (JjJL>JI jjjk* '-.'J ' "Jj Sj il i njl (j.3 j-4-i (_£ jJlj 
j^tjJI j-j^- Ll2j^sJ 3j-" C"^l ^ ta i iila (j_o jCLa-tl (^yjSjj^VI c.. i .^»tl ijJLui *u 

. ^.sLgJI Ja_pJ,l ^ (jj^l fjju^s dJLuJij j^ia-V! 

^Jj , ^^j (J^£Ij_aJ| J^j^Sj (_3 LaL& ljj.3 i2jCL2 luoJi J c j t , * 1 1 ^jufc t. ,»l"j 
O I JLxIa i_l!LCi>.l (jl i 4jj I jj>.^-l>J I 4^sLtaJI j.}Lxa-o Q^jj A jr>>jal Cjlj^JI 
3j1jj>. CjLu£ /TlIjI (j-^1 L^-^ ^j^* ' ' L^-Lgaju 4_j_uaj 2I 5) uiajI (j g (X (_p=>j VI 

,_ic jlcL_u3 L^jI L^i ^LjJLI CjuIjj>-j jj-»- . ^tl 3jIjj>- «L>.jj ijj-A f-^j-J 5^ j a 

Lul «Jsl_jJI_J '(_p=J V (jrJJ '(Jj-*-*3>JI 4_L>-LcaJI oLlLIj SjJtjiU TC-jUJ Jjj S '"■ (Jj^C 

L»LJJU>-^J 4_L>-LcaJI oLlLIj SjJsj^I oJUt I Jj' a J a j"'" (jt-^' (jiaLLLI ^1 LJjJaj^J 

£j ) i a 1 1 i>J-A (jSLal (j-a <: ^i>^ 

aLc (JS t "i -i plj-il 4j^j (^1 4jj I jjs-^jjJ I JjJLsJI < ■ u-S i (jl LuaLaj 

(^-A JjJiaJI tfji^j 3-JL«JI 5._.,Utl (j^Si <-^p- ii-aUJI jLkJI Jj^ -I 

JajJLua 0_>»JJ «L-jJLc 3jIj-j>. CjL>.jJ ^^ 1 c ^LLI 3j^t_it (j_a CjuIjjx -i^>-J 
J J l fl-J j^pDlj-C 2 4_a^^L-a j-^-ji J[j 5 >JI (j-a p^JJl I JLA j i" ♦ 1J LUajl 4_jJLc 
4jvL3V j-i^»JI djl_Li«ju aLl^JI i^JUIj V t-jjlUU (jl il iLuLj^SDI 4^LtaJI 
(jJs jLa_jJI I JU» (_Laj (<sj (j-oj , ■» U . ..tl ^J SjJLi it^JLuJ jLitill aLoI (JL>J,I 
s-LJj jSUI r-LlJlj I gloj uiTiJ CjLLujjjJI (^1 i—jjjLJI 

4j*.jj 100 ,j^o j-l^l (j-!l «LLI 3jlj-^>- 5^>.jj f-LojjLi 3JL>JI aJJt ^ *■ o , „\ 

!il i(JLc JaJi ua O_>o i> I _i JL > O^XJt Ji^>-j u-t-x-ui-i (jLiLijI CjjJL>* OJ-^ ^^3-*-* 

(3) Berman, E., (Geothermal Energy), Noyes Data Corp., London, U.K., 1975. 
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i4JLAc. 4j>-jJ Ci*iVijl LJ£ tUI ^^JLc fJaljJI JaJLUaJ! jtajl Ui£ 4J| i_3jjjj.l 
l_£JJI i(_gjjJI ■ La i-Laa 1 1 (_yj| (_p3j_«jjj ■» U , ,.tl j^JI S LU )«-flJj-J O^^J ' ^ J La * ' *-" 

/aSLaj jJejjj *LU (jLa i(_p3j2l (j-L=Li ^a «LU (^r^ j-J>t' U ; , %. 1 1 ^^o JJsl jj* 

4i_Lt-£5jjj uojuI /j£ «Ul^J (j^-4-i J"-^ 6 - 1 C^- ^"^ (^ ' "^ U.3- :t -* J J JsaJuiajl (jlauiitjl 

• 3j_u£ (j-*J 5-*j}U.I mJj^-VI <_p=>lj^..VI ,jja ^JLC (^3 
d_Li.L-<-u LaLj_o (_gj_30 (j^JI liJJj Cr&^ ijj^*^' tf Juk (j-a jj>. 2 1 f$-i-!l Lol 

L$J^_t-aj (j"^* (jjj> gu^j 1 nil «UL>. (_£ _ 5 ■" L$jl Cli-trt_) Ij 1 1 ni d <>.A-» ' rt Jaji ><•* 
dJJjJj jLitjJI i_5jj^J V ojufc 4-q.I mtl 0LJ.I j 'I ■*« jj .(_p=jV! ~ La ■ ■■ j^JI 
aj Vii n" CjLLujjjJI ^& <USLlj jSj| 4J9LLaJI J-J-tjJ (j^ L^JI <n"i 1 11I (_Lt>. I (j-<l3 
<>J_A ^J *"i i n" iU (j-oj (j^^rHJl}"" 5 J' L)3d>^' lP"° ^13 L * a£ ^— 1 'j ^j - ^- uj 

(jJJ S-aLUsVL j i5_ljLj_^SLI! 4^LLaJI jlJjII cIjLLujjj J ..< mm ^ cjlj LiJI 
^yb 4_l>.LijJI oLlLI (j^ j \l .^<t I ojui (Jl nt* 1 ill LJL>. *£a *ljL9 ? bj gSUI jllIjj 

d » ' ~J ^i^'JtJJ ^L^-i-Lt-a 4-Ajg3fcjq jjlaljX.2 jjjjjl jj-* JUJUul 

jl !il Lcjjmi j^^?l j-A SjjIjjs-^jjJI 2alUtl ^ j.i .^.1 1 I jut jl . I j->U ,„ 
^j-a CjLi_a 3j_C ^—J! ^J < aJ JL^J (^uul _iLj_ijl 3<_a -i'43-^ lP^J^' ^J'J-** ^-^J-^ 
L^>.^JjJS[j (jl liijO^J i4LAa CjIjIlo^Lo (jX. JUJJ 2 (jLo^l (jrl^ ^i^-t' '^ 'L>.jjJ! 
j ^^j (jjJuLlJl CjLlLj^. (JJtAj jjj'^" >'j a Jl2oj I jj-a j-uSJI '"« 1 j ■"■ Ji^ j-a_>J1 
t j_S_4-l 4 ilm 4_j_u3jl (JN uuJ (—IL^JI LiJ>.^J^_tSliJl (_gj**( 1 n a (jlJ3 (J^jILJl jui 

(^Ij . L^J^ »" 1 hIj L^jJI (Jjj^sjJIj j \l <^<l I jjjla £y£. i'i> ill j^js L^J^ <*i 1 ill 
3_jjL>. lij^tjJI (j^LI 4^LLaJI (jji j^jSLII jj i^U I Jufc J^Lii^l (<cij («J jVI 
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. f. I >>^SJ I J-j-I^j /^ (J o»"i i n 1 'jLitj ■- La ' ■'" (_JI JiajLJ jcj j^t- i**mj 
(_J3 ^_ys L>. f]S> m ij <J LnJ I * L%_] I -n La * rt (_3 3j L>J 1 j j -»- . *-» 1 1 Jj^j>- j jJS^IL) J 
OLajlaJI oJLA Jila JU>-Ijjj Cj-o- *L\jJij>JI 3-uL^jjJI CiLUI uilll Cjli (jjIaLiU 

|_ij_S j L«^5 i(_p3j2l ■» u , ,. ( j_ a I j 1 1 11 1 4_u^js 4_aLcu^ (_^i^. 3jL>J! 2^j ^- ,^,tl 

3j_LaJ (jl VI 2 al La II (j_a j 1 ■ ^» 1 1 I jut J^ i~ 1 ,,l j<CLj joJ 4JI (0-C.j^ LiLiLu/ 
a Lai (JljLo (jr-^' 4JsLtaJI (j-o JjL^JI (jj(j_>JU (^^c LU 1 >i giSj . .. 4jljj_<-u 4-ul i hv 
C^-ljIj^>JI (j-a 3_jj^e_i^5 ^ fl-jla ^lila LJjL>.I ^ia 1 L^J^ »"i 1 11I (jl£Lal (jLcajVI 
3jlj^>JI (JlLa JJ"» . *-»tl (>j_A j^ju a> (_ll Uj-Iajj t JL>.lj c-Ajt£La (JJ-a 1 g ^T - ^ 
jj*» uaJI 0JL4 "^i>-p (j^SLaV 4 o! LLJa^jal _j]_j 3jlj_>JI 4j>-j^j 5iliSLIIj 4_iCjJI 
<j-J1>>- J.sL*j 3pol_JI SjjIj^JI iLsLtaJI 4_l«£ (j| LijL^-^J i4j_ola i*.J-> 200 
jq_j (j-a LuLS-aLi (jl i4_uLjj-^Sjl 4j9LLaJ1 (j_a usalj ^hS (j^_iLa l_oJ1 4-il ^nmx 
La I jl 3_i^sL>. SjLuJI j^Jeu^aJI ^ 5JjjJ«JU 4JsLtaJI (j-a 5J5LgJI 5_l«£L!I jjJL2j 

jj^. ,^tl „j_& ^ 3JL5L^JI aL«.VI jLl£.VI ^ ljju>.l 

(j_C 4_aLc 3ja_i-a J^j^Sj (j_a LLjSLa JL9 4_uL>Jl 4^jjuLI ^J)"i 1 n a (j! (Q-^-J 
I flic i-2j-*J V (jylll Jj.^l A~ 1 1 £ys j_uSUI dJLjjt (jl VI 4jj I jjs^o-l>J I J j ^ >, 1 1 
CjLilj-JJI iJJt (Ji-1 1 oLlII ^>>- <j^- MiLa j_uSL!l <-2j-*J V ( j^e_c3 i(LiiaJI (_£aj-u 
0j_A (j-t^- i n " (-j-JI L^- 1 ^ C?~^"^ ^^O 'J— ^' ^— 1 'J4-^' L^^" J"* O "^ ' 3 ' ' ! J 
jlj>.| J'C i"i" ojut 3^jj_>J,l LLLSjjla (jl .j_uSLII I j*'* i_3jju V (jyjJIj "^' 
)*_a (j-^ ii ^O J"*^ J s -^11 i>JL^J (Jj-al a! JL^-**t ( 11I JjjJirso 4j>*j (_5 (^jl^jtJl 
JLi^QlLi ->l.^)~ ' "'° l d^A^^ OJ-^J 4jLu^i^UI (j^aJl l<3j>Ju (jL^uVI ifljjLA -sLpjl 
Ll^jjla iji£ JJJL>. (Jj^jjj 1 L^J^ »"i nlj SjjIjjs-^j^JI J^i>JI a\ jielujil 4_JLn3 
CjIjjJl2j «LLa£.l (jlr ajjiill j»J-C 5j>.j^ ^1 4jj I jjs-^jjJ I Jji>JI pi i>tjl ,j£. 
«L«_L«JI La_Lj 1 I jj'*» Sj^jIlLI 4^LLaJI 4_u»^j Jji>JI OJLA j«j5tj>J gLa-ire-i-Q 
Sj^jIlLI di Laj LtXI (jlr j 5_ijjtlll (jlr jL«j£.VI iJ l\ SjLjlII (^ QmjI '^-^ Vlj 
d ^^> J J J ^ "*" t*- 3 ^ 3 * (j^ Ol vJJlSltjl ^j^** > p I La£ y La (J-^>> (j^. (C^JjJ 

iSjjIjjs-^jjJI (Jji>JI (j£. 4jsLc Sjjj^j tiilaj dllii (<ii.j LUSLI tAT^i 'i~, „z (jJill 
^j_a d ^ La ' rt 4_)l (_b l_Aj-bjj (j_a JjV (_^ga-iu -^^ Cj^ij iJJLlA (j| (Jj^JI (jS_4-iJ 
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uJt (_^a-il ir^-»Jl aJJtj i(_J j I jj>-^-o. Ji*. jjj^SJJ (J^-l 
tj-^* - i n**( 1 ^jlj—>J1 j J L^aJLI f]S> luj SjLx 4_ilt-a 4j^j»_t-a 4-AxIa -^>-J "I 

(_L*-J IjLA (j' a JJ"" ' ^ 0J-A JlLa j-5^jj fQJ ilijj iSjjL^JU 3jL>JI JJ~- . ^.tl 
(jLa («Jju Loj '"^' ^j'j^ 5 * ^J-J- 5 f-'H^ * Cr'^Wj LSj'j^*^' j '"-II t r J '-i^' 

t_ij_«iJ! ( _ ;r a (jL^uVI L^a jjr' i n_i (jjJI 4_i£jjJI oLlL! j^L^a (j-o j-uSLII <jJI_L& 

CjLJlj-JJI t>JJb (jl ^1 ^>-lj I J-&J 3jL>- LaLlo i."' i int I4AJ <Lc.Lu.aJlj iicljjJIj 

£i J se 1 3jL>JI cL_t_Lt-ajl ^jj sc ' eaJI 4JLiIaJj jjL»_a ^-jLo tJ'J^* ■^ > l5 "^ 
Lu-mj -ij-J^I <>LlU ^1 3jL>JI J»je-Laj| qjz 3jIj_>JI (JL2jj2 cU^3j_i!l j^jlu 
3jL>JI d u-L^aJI JJ~- . ^tl-d ^ Jaa ^LJj (j^j ^J , ,-A « ^j( ^j , ^»-»- « JL9j 1 JJ"- ' aj| (j_« 
(jjj-jit_a (-j-JJ (J j ir^i^Aj L$J^L>. jLAilL] *LjjJ -r <j 1 n" 4-ual 1 nfl 4jjl^_i-£5 4-2-Ja 
(J_ijj (j^- 1 11 j 4_JLa 3jLr>JI jaje-i.aii 0LJJ 4-<^o)M-o JU£.j i3jL>JI jajej^ajl 
w I C I j -ij-jl «L« 4_Lo VjU (J^=JJ *LU (jlj^>- 0"^1 L?J"**' *J~° f-'^J'iJ «L&Lo 
(jlj_>J1 ^La jj^t-j-uj Cli-iJtj Sjjjtll ^ <a"i 1 11" Lt\ Aj tfjJJU (jja- i h 1 Cli-o* «L3Uo 

jijLc (JN mJ ^LjJLI (j1j^>. 3-3^ ^Luai ' "U J-^C- j j 3e-LaJ I ^j-d d 5 Ja Jjjj>*j -3 

.(^pDj^l ■- La 1 ■■ (—11 0l_lU tj'j^* (j-° ^J'J—* 1 ^' * *> XjU ^ tlh* Lr^J Wj'j^^ 

^J j 5 a> (jj S "i I 4_u_uL_u2l 1 " * I * 1 Laj 1 1 ^j-a (__A Cj^illJI ^j^ " .^-^11 ^j_A (jl 
|_^_i|_3 ^Jj ^ -^tl aJ-^1 4_iIL«JI 4 a 1 nil jj* jlitjJI ^>-J (j^ '-^Ij ^Lj'j j> '3t1 ; *' 

L$JLa 3_JL«JI 2 o mtl jj» ,ji.LJ! *UI (jl^ lil Lol iSjjUtJI Jj2jJLi i-Sjjlj 

j_3jj (jj.5 (J-LsLm (_^a_«_i ^^ 3_jj I j^>. j_lj>J I (JjJL>JI Ji^J-JJ JLaa dJJi ^«-oj 

(^-3 J-iVj t 4_Lj.l mil «_ul_uJI J>5^-j ^^H^ 1 l?' iiiili (^1^. 4_lLjJ! j-alj uJI 
j \l i^<l I oju» (^^c [.'•it 1IL1 ^LLaJI (j^s 3JL»J! aJJt 
4^LLaJI a\ JL^'i 1 ill (JL*-o ^^ 4^«^Lo (JjJL>J! ^jjI SjjLitjJI Jji>JI j y <" 
(ji jLa_i!l Jii i£$-<-u <— J Lsjj V j \l <^1 1 ajjt ^^ i" , nl ^1 jl 3jj I jjs-^jjJ I 
(4)Berman, E. Op. cit, P.21. 
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JLu^j ' - * LLa se rt (_£ <La1 JL^-**i < ul jcj (j-*\9 4JLJL*jl t <-i1^ i iitl jj_a ^GjJLuj c_i_ulj1 

^LsLLaJI JLlIjj .-«IU-»« JjJbJI j-A ^jk. 3JlaVl J.Vatj . 4-uLij^tl ^LsLLaJI 

ljl£j_<_ujLaj Lujj^jJI^ ^^3 jj^_jSLIIj LJLLajJ ^^ ^Jj^j -j<jjV (.^ ^j^'L'j 3^^ 

(jJUJI iJaJLcaJlj 4-JIjl!I 3jIjj>JI CLs\l ji-L-JI »U! J>S3. Lalj 'oWW Cr* 
^J| L^Jjj^sj (j^* - *LJJ OJL& (ji^- JaJLUaJI (_psLaitjl L. i j i uJ jJjjj jLitjJI (jLa 
w fljj La-Lu jL=«-J ^1 «LL! I JUt (j-o '/20 j^l^s^ (J^alcj SjiLilI! (j-3j , ■» u , ,,tl 
j-a JUJUul (—3 gbal JLa-"i t ul jS-4J jLlUuI <3j>.jJ) /^l^. ^La ^JS i"i 1 JJ>> VI -n ' tiiS II 

.^Iji/Vl 

4Jjlj->J,l <tjj I jj>-^-l>J I 4^LLaJ! CjLui^ j_jJ-2jJ 3jJj_u3 (j-o tiJl_ut (jl^ I j)l 
Vj 3j)jLaILa i." 1 1 ii j t 4JsLLaJI aJJt (jl cLfljii^. ^\ ^ i unj J'C i"ij Ji^jij liJJj) (jLa 
jLiJIj (J^ILlIIj ja^tAl! (JlLo (_£jj>.2| 4Jal_LaJI j\\ . ** d 1 nil dJJju (j-Aj i4-ajlj) 
4_ul^JI 42LLaJ!j 3 j 1 no uJI 4JsliaJI Jilo 3j)JL==lI.! j \l .^.11 <jx. ■ alxsej Lg-S-I 
2 £1 La II oJUt (JJ-SLI sL*_ujj iQI ka-tajl Ij jLajJI r-lj^lj jj^>Jlj Jiil 4JsLLaj 
L^La-ftl "'" uJJ-° 3-3j-«-o (j-« (jLvajjAJ ju)M-3 jLiillj i_3 1 jJIu-u^U )M-jIJS I j J * a a 
(jrt-tjil l.3 a>Vlj »l aUtl Cjl^jjJij i—iJjiejj , J ,^" , ,,11 ^a g~\ ,IU*n d j j I" (_y3 
3jjjlj_UaJI Cj Laj U II ^yfl (_^i2Jjl (. i j i n_i 4^LLaJI 0JL4 (j-a jj|j_>J,l 'Lj-*^ ij^^ 
0j_A jj_a (jj)j»_>Jj j I J-5lb ^jL-uj VI aL9 ^J ^-ILxj j ) J-5oj I 1 JLA (Jii-4-! aLl^II 
^gj" 1 11 a ( _ ;r i^. J-i^LlILi SjUiltA (jlj^u 1 " 4jI^jJL2j (jLa IjUk L-"- ^ (j^ 4^LLaJI 
.3jJ3jj1I 4_j^-^JjJSJlII 4jIjJLS iy^-3 4_JL>JI 41Sjjla 
J_jIj_1j <4_ij>.jJjJSwlJ! CjljjLaJlj Aaj i"»\\\ 5ij_«Jkl (jl 4Jaj. jVl a I ijlr (3^-! 

V jja Sj-i^sLnil itjLsjJI (ji^, < ^!-4-LI cjI^jjl2jJI ^La I jdj jlj a-u ..Li jj u*.~j 
(jl ii 5uiaj«JI U& ^j)! i^'i^VI i_JL>JI tiJLuk /<u ijjrt'uitl (_ya S^tjt »^. Cj^j 
, j _. tl <~, tl i_j| i,i->. j Lie VI ^ Ji-L 3jJ3jlll MjjIj^^^jjJI 52LLJI jjJ-23 

(j-Lc bLaJLcl j^ji-o 4jJ)I lajJaVI 1 aoJiSoJI jl j_tc, i^lLLJI ojuk J^lil^V 
t^ga-p>.j ^J\ mi 1 j il < a 1 1 i>J_A jj^iJu-uol 4_ulS_alj 4_ij>. jj j_tSwlI I CjIjJL^JI jj LaJ 
JIMJLL-ul ^jjUi.j ^jjs-VI 4^LLaJI jjiLua^a i_kjJLSwi jl.uX.VI ^ ,Ji.jGj diljv^ 

j_uSL!Li 3jJL»JI oIjjjl2iII J^jS Luk: jLa dil jj ^xJn iSjjIj^^^l^JI 4^LLJI 
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(j\ i4_jjL>J1 4_jj>. jJ j_tSjJ 1 ^jL-ujVI CjljjJLi 4_ij)jJLa L^li-flJ ^jlj ijJL>Jl ( ^ya 

tjjJs Jjto^ dJJ!i f-«J 4j-ila CjIj f i .it z\ W ^J <jJ tjr La_(ill1 ^jj-^m ^jLi <Jj-dJ 
Cj1jj_La_j jqJLjlJI J g "■ Jl9j *2 al ult L^_a 1jJ_ua_a ■ La ajl] JljL* ^jLajJI (j-« 
J JJ * J-* - " * ^JJj J d_j_La_a_Ll 1 J jJL>J 1 (j-^ Oj^-J 1 (J L»_a ^—3 4jl.cu 1 J 

T 1 j_a I 3 JLjI/J (j ■■ 5 la 1 1 3a_wi_S_) j LL^-i JjLs l_Lo ^—3 Cj LLa-L>JL 1 jJ*-3 (j-* ' ' ' 

3j_l JaljLi-ua (j^jJLo i—aJt 6 -3 (J_}ljlj La J—jJjJJ ^jLSLa 2u ?c_j_uaj (jl jlj9jjj 
j Si L^a U (jl jJ-oj 2iJLij j-^i Cj1j-jJL2j lLJLLA (3~J i^jj>-l 4_u_u ^-'-"-o^^ 

. 4-gj i i 'il l 

<Lq^JU (J_aljJLll ( ^ya 4j£.^_4JtA liJLuk £)Ij3 CjIj-jJLoIII &JJb <Xs>c-u2 OjiS Li^_aj 

S^Ljj <^^_u_Ll1 tJ3^J o-irtj SjjjvjJLl jjj^jsJl >jjJqjj 3jljJl>. (JjJL>. t— aLujjSI 
L-^Lt-uTtSl ^i^SL^jJLl jj-a ( Jju>o j fljcU Sjujljv Sj-^>.Ij (J_jL_ujj tiLH 3 Jtii^ 2 ^ "^ 

jjJl ^Jj-uajJJ SjJLSJI j^^Iu jjl L-ljj-C jj-ujIs ^j^>- I 4_jj>*jJj_iSJJ < - ) m LaJ CjjJL>. 
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4jjLiJ^i^jLiJitA j^>-j (>c 4j>oLl!I cj^K Mmlt 5jl».LlII J_jL>JI j>L==jI -3 

»-3j (_^-i-« ; J CjLlLJJU aJJt (j-o ^j a I -»"■ 1 1 (jl i4_ujjiil 3jL>JI oLlLIj jLiejJI ( _ ;r 3 

.j_i^l SLaLLaJI <j-o <L<-*£ J4JJJ (^LiJLjj 4-<JL>JI jJ>L-aAI aljjr'ml 3«La£ 

SjLjjj 2^j , '.-..tl CjljLiJI (_^i^. (J-«-«J (jr^' "iJsLLaJI J-jJ$J 4_«Jaj I jj^iaj -4 

4-LaaAgeJU I 3jlj_>JI CjI j) ol-J-U CjLJlj^i- (Jl o <~i « ul (jlSLaVLi Jt-rji » Lx^o L^j^LoS 

. 4_uLjj^SL!I 4^sLLaJI JlJjjJ CjLLujjjJI Jji i"i"j 3jl.il (_^3 I jj i m 

j_lc. ^jji-Vl ^IjjLVI ^ 4jjIj^v^jjJI 4^LLJI JUjiIj-uI ^ x_<j/jl!l -5 
3-o.LJI oLJ.1 JLudij/l (jSUj j^lll oVUJ.1 (j-a jjiiSLI! cdLi^a i«L^SLII jlJjj 

LiJalj-C.! _jl 4_lj>.L>.J_I! dij j i tl 4-j3jG£ 4_i£.ljj Lxislj^.1 Oulil sIjj-u I jj'*» 
.;tj i nillj 3j->" icLiie (_y3 Lo 4_i£, I i i a jl 4_nU 

OJL^J 4_LJ>-jJj|jJ_L^JIj 4_LJ>. jJ J_L>J I 4-H-LiLaJLl (jLvujVI 5^JJ(J1 3 ^ Ljj "6 

j-sLi^ill oJUfc (_y3 3jlj_>JI (JLSjjI Jjjiaj O^l LtaieJ 4j3jj<-o 3j)Ljjj ,j \l ,^1 1 
j vl .^.11 0JL4 aI jie_u-ul 3«Ld£ 3j)Ljj (jJJ 4^*^"^ lSAW-"' ^- 4j0 O^J^' (j-* 3 ^ 1 Cr^ 
4jal_LaJI (j-o (jjj_>J,l ^ j i S (j-C 4_oLc 3jj_i^5 (jj^SLj (^1 "LsLUaVLij 
^jjlj—ua j— at ^Jij-b (JS i"i i (JjJL>JI 4j9l_La j )i ) 5j * aLljJI ^jLb i 4jj I jj>-^_j_>J 1 

i(Jj_3_>JI oj_a (J^l »" i ul (Jj_«_oj Lajl_i_i (<Ci-j <j-^' cil ui i II («^>- 3ij-«-L 

j-UaUJI cJs^JI ^MjjIj^^jjJI 4^LkJI (ji^j^uujjlll iuLij^SLII .-.lU^tl'a 

iJoIjLJLlo 400 -50<j-u Lo ^-o-LlJVI I j~alu ^-jlj_uj t_JL«JI ( _ ;r a (<ij*->JI 3j j » i r-> 

' £]l ' j'*» .o J-A <UjIjj gSJI iLaLLaJI i*iIU>« (<sjej>- >j-LaJ 3_Li_Ui t_sL^ul dJLutj 
3jIj-j>. CjL>.jJ (-r-^- L)^*- 3 L>^J 0"^ L>* f-^^-ul jl^-"' L)' d ^j^ 3, "^- ua 
jl jL«-II (_j-l-C. J-«-«J (_^J! CjLLajJ,! (^ J -a*" i ii U jLiejJI ,j-o J^l ila j i i caj 
A^^ijj 5 > j iS AL^tj>.| CjI j CjLLujjj c_i-pjjj 3jj)j-u3 (—Jl I JLA t^JiJj J tila-d til 
(j-o )«-3J-LLI jUe_JI ^La dlljS i(_p3j2l (^^Ll (j-o )«-3 JLlLI jUe_JI (_^aSI i ^^ )<-o 

jlJjj Lg-jSLqj V o_irtj I j 1 1 m dljlq (jjSi ji^j SjjjLa^j cjLl«SLi ttj^j o^J^ ' 
I jut JfLo ^j^c- <—Aiul\ (J^>-l (j-oj d j^.'j g^-ll 4^LLaJI (j-o SjijjLajs ^-J-«^ (j?j3 J - u 

)«-3J-LLI jUtill «_uijoj jLiI 3jLC J-i>- (^1 3j)L«JI ( _ ;r 3 «^J*JJI j<ClJ 4JLa ,_jjL«JI 
(JiLo (j-Sw! iSjo-lj 4jjLjj^S 4laitA 4jJ-ijj AJ-3-J JL>.lj i_i_uLj| Jai. ^^ I j^'a 
i_Lj_lLiVl (^ jLitjJI ,J2J (jl j)l 5j^L>JI tG>l< Mia (j^s ^Ji=j V j-oVl I jut 
' a-uSLlllj ijJI£wl>.'zl Jjal^£. (J-«-aj 4 La « i *-> (JjJ-Sj ^1 ^Jijji » SJj^Ia CjLal i uXj 
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ftXiXiJI aJlhJI LipgJgiSj 

3_«jLl!l ■ " - 1 T- — — T I ^j ,2Uj^.t I ft |ja.Vl j^JJ cjjjLjVI j-iz. SjljjJ! (jIjlS^j 
^—L^, Sj^^m jLjVI (j_a 4x.^_*iJ5E_a ^j.a •" 'J ^ "^H5^ «ua^s_a «L]Jju /clu l— iJ L>^ 

jj-a 3ju>.lj ^>" (_g jJu (j^II jW^ ' - i ^ LC - TVjLAi J <4la»JLI (j-a *^i>^ 4£\-u±a 

AJa 30 -10 
(^-J-JI <UjIjj gSJl SJsLLaJI / " » I U -- 1 4jJL>J| Sja .^.tl j-iijj (jl (Jjij->J.I (j-a 
3_jjIjj>^9j^>JI SJsLLaJI Ll>-^JjJSj aJLjj *_*3 '(_psj 2! jj-IaL] <j-° J^*-^' C"^ d-*-*-^ 
jLitj JjJjJ C"^ SjJiill j-SjjJ JL3 3jL>JI j 1 j 3c 1 a 1 1 (J^M »" 1 11I CjLJlSLal j^jjj 
*LuLjj^S OUaacj sLiul ^\ (.g-ijj La-a '^^ ">jlj^>- 4j>.jjj (JLc 1 La i • a mJJ 
■"'I La — t 5_JL»JI Sjjj^sJI jjjlIJ j? «JajiU ,j^3 dl! j£" '2jJLc v^jIjJLS CjI j 
^ Ir Jjsju ^^1 2 ^t^WI j^a .-.IjjjU'tl S^Ljj *_a 3_uLjj^SL1I 5alUll jlJjj 
(_gj^>j oLlII jj-a 3j_u^ Cj Lui^ 7t_Ua 3JL>JI aJJt ( _ ;r 3 (jSLa-i jl 2^j ,'^.tl CjljLiJI 
Cjli l_i_i_lLj| u^ pj-3jJJ jLitjJI m£^scj La-a J^SI 3jlj^>JI (j-a ">j_u£^ CjLuiS 
a! JLa-" < ii^U 3jIj_>JI jj»a j-aii 4_uii j^^j (yj-*- 5 ^* " ' '^-^ (j| • «UjLa-a aL»j>.I 
, - « I U — 1 1 ^Lx^-I * j 1 iijj ( _ ;r 3 JLcLx^j JL9 La-a 4_uLjj^SJI SJjLLaJ! JLlIjj ( _ ;r 3 



( _ ;r 3 3jIjj>. (jjjJe_a (JS i"i_i 3_jj I jj>.^j_>J I SJsLLaJI j-^JJJ iLojL-u Lij^i L«£ 
4-<JL>JI CiLal JL^'i 1 11VI ji_pjj i3jL>JI j 1 j 3e 1 a 1 I jl SjJtjal jl *Ll>.LjJI s\-jX\ 
oJljLa U-Lu jLjJI jlitjJIj 3_o-LvJI oLlI Jjiv (^Jx. I JLA SJsLLaJI jJLi^aJ, 
(jlc. 3_^LLaJI Ja^>-J (jl 'J^J J '■ ! 'i> itlj (jjj jJI JU5 3jL>JI j^Je-LaJI (Jji>. 

a! JLa-"i< 11 z 1 Cj ZL^t_a jj_a JUJUul J-^a3 (-j-i-*-i 3j^t_)lj «LL>.L_u tfLua (jjj^t_a /JS. mi 
i(_gj^a_j 4_jJjj_1jJI S^LLaJI a\ jjr~ 1 „\ CjVLsji (j^s j_uSJI (_j-a^ jJ-LaJU I JUjJ 

(oj (jjs L^JI ^»"i 1 iilj 3jJtj2l jl 4_l>.LjJI oLlLI /7L1JV 4_JjijI1jJI cjL*Hil! jj^* - 

(Jj^ 2I ^yfl 3jl^>.jjs 3_jj I jjs.^jjJ I SJaLLaJI (jl tixjO^J ijjlslj^. 2I (j^s JU JjlII ( _ ;r 3 
j d >JI (Jl c I (^a_^_o ' (J-Lalu 21 L^Jl o***( 1 11I (JlS Sj^tjlj 4_lxL_o <>Lu3 ^JS i"i 1 
(_yj| Jj-i^l! SjJtjVl jl flLxll aLo! JL>JLl 4^-l3V JJU-aXI I juk (jJI Jjj^ajJIj 
^--5 (J3^>> J-II (j-Jl 4^>.L>JI (jj^ > Mil— lx ^JN mi 1 L-^Jl o*" i ill iu (j-aj ■- la 1 uj| 
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4JaLL»]! {y* joJUJI JUjO^I *JLu 



6ojI_P9jjiJ| &3IKII 

La 2_aL£ cjVL>JLI ^ 3_jjI 

(Jl « »" i nVI ljut ^-^-° <!>£■ Sjj-^ 5 ^r_jLSJl w Laj i (jSLIj ilUIjULlo 3600 JjLjij 

^^ 4_ljLij_^SL!I 2 al La II J-f!>J ' a * ' *-* -o^- N,^* J-Sj r«J9j-tl I J-* (1)1 Jj-^ 
iJaljLi-La 2000 ,j_o jj^l (^Jl I jut J-^J <i m>. ' "j-^tl J'^' a J}L>. OjjSJI 
clLuxis d j 1 1, > ( JS i"i" oJljLa 3_jj I jj>^ajj>J I SJsLtaJI (jl (j^-JJ Li-iSLa-j liJJi (jr^-J 
d o ALuija 3-iLjj (jl J^SJ-tl (j-*\9 t«L9LLajl (j-a (-ILnJl a! JU>" < u 2[ I (J_aj?e_a (j-a 1 JLn. 
'""jj La-j II <_£Jl^ w 1 c J_a_j-«_u_u ^jl i n i V 1 CjLvLloJ 4 j Jj ^—b j LctaJLI I J_& 
. \l ^* , „ « ^j^a-'i i ,i (^yll! (.S-r jll (JLaX.lj 4_o^aJ jjSilJ I 
t> a i n^ (^Jl SjjIj^aj^JI ajaLtal! 3_<JL>JI tljLaL 



uzl iCl ' --^ LU S -a-l 






3_uLij^SL!I SJsLLJI J-Jjj^ 2-jjIj^o-l>JI SJsLLJI ^Ijiiel^l dilJLi J LaJiJj 
'2jj , '.-..tl CjljUUI (Jl m"n nl jl i_JajJI jL-e-JI _jl <_aL>JI jL-e_JI 4Ja i ul^j *Ijj-u 
(jJI^s. 4jj I jjs-^j^J I j 'I LaJ I (j_a 3_uLij^SLII 2 al Utl j-yj -cJLkJI r-LlJl > In J 



£ L^>! £j>^ J ' ^J 



aUJI JLaJtlj-uVI oJj J-SLflJ La jjij JaljLi-La I 362 

. (5) ^IfcI! JSLoJI ^ ^JLJI ^ 3_^L,j^SL!l ItaLUJI 



iljU-. 


/SJV^i' SUaJI iUS" 


jOJi 




70.0 


OUUl 




5.8 


^jj_!l ibi-il 




522 


iSjf^ i.u^A\ Ob-ijll 




420.6 


gOui 




60.0 


jjiULJi 




2.8 


S*ULmjI 




202.2 


0-LLjjJ 




78.5 


d,..<li 




0.5 


tfj» 


1362.4 


t^ 1 



(5)Armstead, H.C.H., Geothermal Energy, John Wiley and Sons, N.Y., U.S.A., 1978.P.143. 



2alUlt Lol jJ=Ij-u! JjjJI ji£l (_yA LS-i>°' o' ( ' )( a \) Jj^-^' <j-° ■ k"*- N '* 

^yfl LjJLLjI JJJ 2LuIjJI 3-jjj-II J^*<J Vd>^ °^J (_yJ1 OuL£ ^i>°' o' J^ljJIj 
2JaLtaJI 2_aj| (jf jjjj 4J| V! iSjjIj^jj^JI 2JaLtaJI £y> «Lij^SL!I r-hjj JLsca 
2 al La II I j ' "j ,Jj_ji-Vl j >l La_l| J>1 i~i i nV 'j j >JI I ^j"'^" (^-11 Cui 
4_L>.L^JI oLlLIj jLitil! j 'I '^ a (jl (O-C.j-2 Sj il i nj a 4 1 1 nitLi Lol 1 3_jj I jjs.^jjJ I 
CiVI m"i ill (_Laj*-a ^yfl I i j a LJl£La J^aJ roJ «Lij^SL!l ?"Lul (j! VI SjiiSLi j^jjj 
j_A JjVl -.(^^Jj-ol (^Jl liili ^yfl <■ ijnill Jjju j itiJlia 4jjIj^^jj>JI 2JsLtaJI 
j_pjjj| (j! jj* ^Llllj 4_oLoj|j^SLII jjL^iiLi Ji-ajJ 5JjJ-J 2 al U j \l , ^« ^ j aj" 
JjLill slSajG JlLa (_£_>i-l (Jj-i>- (_y3 jojj 3jj | jjs^j_>J I 4^LLJI J I at" ml (_yJLc 
i." 1 I ir-ij J-JS 3 J I I 1 11 j I (jl 0_o*_j (jSLI i4_j£.ljjjl 4_^>-L>.jJI C^o-lJI (jLsr 1 ii~ j 

(&1j (jl 1. 1 1 r a La i^LuLajij^SLII S^LtaJI (j-a I *j \l .^ « ^ fc. » ^ ^| j^i, ill jjju>. 

2 al U tl JljJjj uj& 3_jj|j^.j_ijJ| 2JaLtaJI aIjJ-TmiI (jJx- !M jS'mia J-i^jlJI 

:AjJLj^SL!1 j_t£ C»L4ljL>ilu)Vl -2 

4-Lj-IaJI (J-il 1 nil (j-o j-uSJI CjLal JL^-"i < n z 1 (j_a faJ-ll I J-A O_>o r"j JLu j 
Oa-uJl 4j£jG ^i «Ui.LtaJI ijLJil J <n"n n" SjLlLvujI (j-^a <Uc Lu.aJlj 4-j£.ljjJlj 

(jjjuIjij Sj;lin_i? (jlSL^i (j^a '/50 (jJl^a- (jL^ 1 974 aUJI ^ jl 1(J m-uj JSLAj 

OjUt *_<ijjjj (jl aJSa^LlI (j-aj (O-^JjLLa «LiajL) ^5 3jj I jj>.^j_>J I S^LLaJI (j^Lc 

cjLal jl^L^VI cdLiAj , 1 980 ^Lc Js> /.70 ^1 ^ /.60 ^1 1979 ^Lc ^ 3, ,„;t l 
aLc (^ 3_j£.|jjJ| 3_o.L>-jJI Cj^lJI (j-o LaJj^ 140 4oajG j<u "^o- 3_j£.|jjj| 
,3jjJI 3-cLu^5 (^^ (ji-LJI «LLIj jLitjJI j^u^ua (Ji.jG 3j_iijj^j-> (j£J ' 1 974 
4_lL->o ( _ ;r 3 a JLy" 1 11" (jlj i"i" (_^-3j i JU^-jIUIj 4j£jCUI JLacIj t_iLiii-2l ' ^J^T*'J 
L^JLs LjjLiiit (^3 Lot ijjjiLalll (0-»-LLa (^3 (jjjjtlll JLa^l ^J 4jJLLI oLJ.1 
4_^>.L>.jJI Cj^Lill 4a£jGj » 1 1 ■ ^s 1 I j dlljii mm i ii Uj (JjLUI 4o^jG ( _ ;r 3 (J «"i ii" 

3jJlc.VI 2^ I i.^< 2 j<- I ;,^tl j^palj^VI ^_j^» jj (_Lu^sL>J,l ' ^J^T-"j ^-^-'jj-" 
(J I m"n iiV Ja-Laj. ijJLt^a jj\jjiill ( _ ;r 3 Lai '3j->"_5 di-Lalj j i nJlj diLa-j i nillj 
j^a J a <"i i ii" ( _ ;r a T jajjjJI jL>oVI (_j-2j 7=J-LI TrLlJl ( _ ;r 3 2_jj I jjs.^jjJ I j vl .^t I 
x^jJll jLkjJI J a <" i ii j Lij^^j idjL9jJaJI (j£. JLlUJI 3jI jlj JjLill 2^ajG 
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6ojI_P9jaII &5UJI 

4_L>.Lj_aJ1 X_JjLLjjl J ***( I n" j-llj_>JI /JSj tAj <<lL>J.I ' ^J^"*- ' (j-3 lP^J^ ' L)~" 

3JLajGJI JL^-c? ^.a J ^ <" i n* "jl*~J.I c-jLjV^II ^j ,2_.,Utl ^Ij^LVl ^ 

Jl o ***( i ii 2i 1 Cj2iL*_a jjS 4jj1jj>^_j_>J1 j^Lt-^aJLl ^ya <Juu\ J I o***u ul *-Lu 

2 "*l La II 2_j_<i^ ' a « ua J-il-KJ La jl JaljULua 2276 (^Ij^v 2 xSI <j jSUI j^j£. 
jj a "■ I (. i j i ii (j-" <-i!l— i-fli (j^ o'_3 ' J ' ' 1 1 ljufc (j-o 4j*-"_Lll 4_ljLjj_^SLII 

j_<I/Ljjj JS i"m I g-L3 j I seoJI J I j^i-LJI «LLI aI jj>-"ii ul (jSLxj (^H-JI CjVL>JU (j-o 
joJJ (j-oj 4_L>.I i ii tl «_j_iI_Ll!I oLus ^ j"'" i5jj-u r-Lj-»-i V Milo (JjLJJ 4a£jG£ 
dJJJL^j iQI j a ■"■■' ■ ■■! Ij » iLi.aJLlj Cj^-lJI (^yi^. I j *jjj"j S^Th 1 ^' c^ ^ J "*" *"* 
t Jj i^iL>J,I ■ a j a -^-" jl 3_lcIjJJ| 3_t».ij>.jj| i^j^-lJI 3_lajGj 2 j , nilLi j^aVI 
jj_a j—lTlSLII (ji j_fl> <USlJi gSJl J-^C ClVI m" i iiVI 3-iLjj *'j_3 J^*-^ I '■.'.' u"lj 
«L>*j.} 4_L>-L<_u i>L-J-« *_ljl_Lj Jn mi (JL^. JL>.^j 4jj I jj>.^_j_>J I cLsLLaJI j^Lt-a_a 

-Ijj gSLil jlJj" uS L^JI <ili ill j i im"m V ^LULij (jLAill <L>.j.j ( 2)_o J^i Lg"jljj>. 

I jdj . jUtjJI J JU 2jj .'-^»tl CjljLill ^Ir J-«-«3 (jylll CjLLujjjJI JI m~n hL VI 

,_p3lj_c.Vl (^ 5-Lj.l mil oLJ.1 JLutl^l 3JUJI oJLa ^ (. i iiiLlII ojSLj jJLs 

J-J-9>J (JJ-^-J 0' J^ *J ^ 2jl jIll ^ j_oVl (jV »Lj < j'\ll JLlIjj I JLC ^jjs-VI 

.SjujjlII ^L^jVI ^paljjLl 3-ajL>J 3^jbjj,| L^JLSL<i,Li SJaliaJI 

(^-3 2_jj|j^>j_LjJ| 5 al U tl j^L^al 4-uLj^ll j_uL k2jVL«jil<jVI fj>2 
cljVUjil^VLa S^ajOJLa ic:ljjJI I -i gjj "u.LluJIj i_JaJI (jjt ^Vbtx 3JLC: 
^^.3 tfJLfli diVI m"u nVI ^-JJJJ (2>^ Sjjj^s (2)(«_3j (JjJ_>JI aJLjjj <Lic I 'i^tl 

. (6) "UliUI (JWI Jjj 

jj-LLtJI JLjjiI^VI ^ 3jjj^5 U<" qjJjjijJI ^ 4j*.jjlU aIIj^I (jl 

SjL^J (^i^- <_aj_<Iu Lijl tiijO-j idil ij»j i nil i a-L^alLa ( _ ;r 3 4jj I jjs-^jjJ I SSI Lall 
(jlj 4_»^L>. Cjjl^jl J£ dlVI «"i nVI OJLfl> OjSj ^1 ll^jILLI (j-«i ' "«H IjLfll 
^Jii-o Jl2 (jjS^J (jlj VI JuV^jjs.VI jjL^lI.1 (j^s "vilLIaJI jUinl pLajjl aLUj 
Jl <i t"i ml i- 1 1 n't ijl\ I '<j la ' jjj i5j»-Lll,l j \l .^>t I ^| jLa-"u .il (^ x_<j/jjJI ^Ir 

3 j i ii u (yJjVI 3jJ>il J^*J «Lij^SLII r-Lul ^1 LJJL>.^J ^Ujlj^j^ijJI 4^UaJI 
(6)GeothermaI World Directory 1975/76, K.F. Meadows, California, U.S.A., 1976.P.173. 



IS 



ftXiXiJI fciiUJI LipgJgiSj 

«j <"/.28 , 7 3ji,im 4a.lji.itlj ^Uai^Vlj 4jjUtl cjVUiii^VI L$-lL1 '/33 , 2 

3i!Ll!l 4_ujJ.I Jiaoj 3_i£.ljjJI ,_P=IjjLVI ^ 3_jjIjjj.j_l»JI 4^LLJI aI jielj-ul 

4-i-ct ; .^.11 djVLuil^VLa ./.I I ,8 3 j ... m JjLUI iSiuG^ .*/.2l ,9 3 mum 

. 7a , 4 a i . n u 3jji.Vt 4-lSj.u ji>o (j^ti 

2 j^j Jj-i^- 



Lr J=l 


4iJJJ 


4^e-L*= 


A^jf-[^ji i 4^™** 


Vjj 


jUJi 


1052.82 


27.68 


56.78 


628.79 


339.57 


ObUl 


432.22 


71.04 


11.44 


116.03 


233.71 


^jjj-jl iWIII 


14.32 


8.33 


- 


0.39 


5.6 


3-ljtdl liiOMjll 


0.60 


- 


- 


- 


0.6 


Ll\iu| 


389.18 


10.24 


21.06 


232.49 


125.39 


bjbua 


311.71 


254.04 


17.72 


- 


39.95 


sj^Ljl 


75.56 


32.23 


43.33 


- 


- 


SJ^ujjJ 


2276.41 


403.56 


150.33 


977.7 


744.82 


t^ 



: <w jf jfr&aaJ I 32 IU ) lit 5 

1 1 j'< " pjj (JSLi 3_i^>L>Jlj 3 o \~ : +\ 1 Lgj^t'C Mia L$J 3 a t~i -si I 3al Ull j \l ,^> « 
Cj u j * . ga jjx. i ajlifcj j i\ ' * 1 1 0JL& JL>.I ^j^t ***<< ..I qIgjIuu /j^i-ti ' - " i J * ' ea ' ' 3 
JLa.t (^3 Lg-b. S" 1 ^ 3 K ui a 0j-£ulJ La (jLa dltj£ 'J-^.^1 jJLuall J^Liij-ul 
ijj».VI j.i .^.t I J^LiLL-J i^jLlUx. (^3 3I.JI Jja-J 4J (JJ^J ^ ^ j-iLi^slI oj-tt 

3_ujLil!l 3. _.. Ull jjt Lijl>.jJ }lia 3_ulj4Jlj 3j.ng uJI SJsLLJI ^1 LJjJaJ jla 

(j-3 t J J I <* J_l£j_jJI mJj^*-J <^H-tl S-^'j-?^' JLS.I J^ Ml" J >l '^t I OJLA J^J-^ 

4-j-jjI_lJ (j^. 4joLJI jLjVI t_iJjerJ (Jj i ntlj JjL-ujJI J ■ V»'al 4j-uljjJ 3JjL*-a 
(jlj iU ? '^ jLg-Ltl «1_ljI (jj ."." (j .1 g i"itl (jl joIjlJ (j^ti^ ij^L^iII oJLA j^JJ 
'^Jj ' ga-flll j-jjl1j j_jJL4J jjlaj 21 ■- La i ■■ /^Lc La (jl£La (—Lc 4ja£l mil t LjjLct a m.I 
4jL*Ls]Ij >lj-g-!l 3_Cj_u, (jl C^l^. SuSlj^JI 32LUU 5 ■ . n ;tl_i j-aVl ditj^j 



1^1 



fcjjlj^goajl fitSlhJI 



I U~j L«-« I ikjl 5g_iLj i.-.injl 3^ol_Lll SJaLLaJI ^La (jJLULij ililii o. 



L^JLulL-J SjLcI /<sj Ltjij^ sLSl ajsLLaJI (jjjJJjL^ij -sL==jV mJjijJI jjSLoIII 

£>£. OuJL>J1 JU£. tilt^t_) *_L<3j_a (."i i imi C)^l\ miU 0JL& (JILa ^j! i«L>.L>JI O^Sj 

.Jirtil 2j.j ; Utl CjLUtU Qiji'n L^xljieliJ jljll 3JsLLaJI 4ju<&i jaSLaOJI 
oJ_4 (jl «JsljJlj iLUajl 3_uaL>JI Lgj^LSLAa LgJ SjjIj^jjjJI SJsLLaJlj 

3jij^>.jJ.I o^lSLAlLa iSjjIjjJI Jji>JI <U£.>i <_a}tli~Li ■ Ifaicj o^LSLAl.1 

i3jL>J1 JJ~» * ^.tl ^Jj ^ (JS1 i,nd ^^c ' kpaeJ ^^jvL-aJl *LX1j jLis_JI ^Jj^^ (—5 
3jL>JI j j sc-LeaJ I C)^l\ mi a j^^ ' ^ '**'"*■" d u ' aJI 3jL>JI l»Je ' aJI Cl^lN mi aj 
4_L>.LjJI ijLlIIj jLitjJI (JjJL>. 0^1*% Mia t_yj^\ ill ii J-aVI Jj<j I ii'tj , 4-pjl I nil 

. 3jL>JI d^j se_uaj| jj^^jl Ci^lN mi a ^^LaJj I J * ■" 1 jcj 3jL>. c~^ 

^Ul oUlj jUJI J$^* y»L« 

.Cu>i^JI LJMS^a -I 
4 1 n »"n H U dJJj 4jjij SjJtjVlj 4_l>.LjJI oLJJ j 'I La a £^c i.'.t jJl jj-La 
Sj^ju^s^iSl 4jj I jjs-^j^J I j \l <^1 1 j^c (Jjjtxl! jjl VI iJ^jIUJI j^c i.St itl ( _ ;r 3 
V (j^a-l mil *Ulj jLJe-JI (j-a CjLJljj>. -i^-J (j-!' j J mi" J£ u-^\ JjVjJI (jV 
0J_4 (_p-a -ij^-J (j-° J-SLjJIj j_ij>JL] aLjJLII JUlj VI I j « La 3 Lo£L>- w '-*»»" 

fi-x->. m, j-a (j-c lj<U^ LiSLs. ^Utj V (JjVjJI j>jla -s^-j o' L*^ j->l i^iU 

j_iaj aLloJI 3.}L«JI ^^ sLlJjVI i." i x J 1 1 CjLlLsX. Jj i i '-->"" J i(_£jlj_>JI (jlj_>JI 
i^jljl_Qi.VI *lj^>-l ,J^- 1 (j-a di! jj aI JJsVI v^jlla ^1 J ■ ^" ^L*^- 1 er^- jW^ * JLC - 
(j-C i. 8 ". 3e jtlj (_p3j2l jj^ Sjlj^>JI CjL>-jJ )<_jjjJJ 5_l^H^' unS^p ^ « J J U (ji^. 

cjLlL*c (_gj->>jj i4jjIjj>. j 'I '^ a Jy>-j (jrJI j j mi" ji^ cH^' l£j^~^\ (JjVjJI 

Jij^>-j o'-^- ! (j-'- c - ^-i4i' lP^- 5 I <3 j'^ J-^3-^ Ct^" ti^ 3 ^' (j^ "J-* iti-riW 
^j-LaLj jj-a jL»_tjl J C I L^aj jl 4_o*L_oJl ^LlLI jt_uLu j-5^Io «LjjIjj>. j i\ t * rt 
^ !<■ JjVj 2 j-» U ,„tl CjLo/ljjJI L&l3 (jlajj (jlll (jJolJll ^ jl i(_p=jVl 
3_ajLiLlj d J » J J La 11 j>Ll«JJ 3_j j L«j£^jj>J I CjLj/Ij jdl^ j \l .^1 I ^JUt JlLa J-3jJ 
ojjij (^ill 4_Ltiaj VI Cjlj^JI 4jj/IjJij 3jj£j-U dSLaJLl I ( _ ;r 3 (jlajiU 4_uLjj^SLII 
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4jjIj_>JI JjJL>JI (_ya j-i>JI Jl <r ^j 'j >Li*m o Jut Jila -s^j-j ^^l^. 5J^^/lj 
3_jjIj^»JI JjJbJI j^->. ^ LJb- 5Ut~iinU i^jlj^VLa i5-»^>L>JI Lgj^l£A* 

ijjijluj] £j£. ' UuOjLu\q !■"(> ill ?c_JjLj jjl^ls *JJJ C - 1 c^ ^->lj-i 2 I Cjl j (_& 

(J-ujJ j-o^La 4_lIj^UJ! J J asell 4-«j^Lo Cjljjsl oJUt duli Ijlj 'OjLiI J-^-J 

^ 2-JLc SjIj^v ciL>.jj oWI oJ-A 4j>.Ijj jl 4jjIj^>JI Jj2j»JI ^ iil!j£ 

I ^xul *' a (j-o JLso 'LflLc Ua j i i 'r-> I '^>_'' *L>-ljJJ 4_jJ3ji>JI sLlUsj^I /"»! SglaJl 

j-a_>JI CjIjjI (JjLj lyXz. (Jy3-*j d A h -^ rt 4jjLi_p jl^-4-i ^Lqj^-a ^j^SLij 4j»a_>J1 

3_jjlj_>JI j vl .-^1 1 (j^. Lire-] jjL>JI (JL«X. I ( _ ;r 3 J i -■« seJ Loj 1 1 j~jtl »'a JjlajJ 

ukaJLuaj ^^^ ^j'j-^* 0~° ^J J~ J ' i— 3j)j»Lb *_« A*^iHj j-^>- Cjl J_*_« 

j ll - -— 1 1 0J_& J^ i'nil 3«La£ S^Ljj ^1 jS^JS 1 " lS^' J-°^' 'J^ 

:A T <VLiJ1 LJ^tSLJdl -3 
(j-IaLi (_yi 3_jjIj_>JI j 'I LaJLl ( _ ;r ^ (_gj^a_j l_4J l_Lj3jj<-a (jl Lut d K i"iU 

3-LJJs i^LJlJjJ! Jjklj LgjIjLuj oLII <i£j^- <j^. LuLo^L"-*^ 'Jj^s o^j^" 

4jjJaj r-iLxJ ^-J^iaj (ji^- SjJLaJI iji^ 4jL^i!l ^yfl cr-"-*^ ' J - a *— ' ^-°J *** I O^^ 1 

1 j « jj j J iLijjJaj ^LiLo jL-J^I JJ-kJ (^rJill 3JL>JI JUJlj>o (jSLcil (jjs J-*-? ,J 

(_gLij 4jI juJI /^a <>j-i>- 1— . c«j jLi^' lS'j 'j^* - ^ i ^j>.» .llj I j . v> » ^» (2rv ^Ltj ^lj 

(J^ i" i ill j-«-C 4JLL3I (J^>-l (j-o L^j aIj^JVI Cjjcj /^LlJl CjVjjla (_gl (<sj t_tjjjj 
j_ual_>JI I_Lj-3j ( _ ;r ^ d I g »" 1 nil jjj-^l' o! '*UL*^ Sjij caj (_gjlj_>JI (jlj_>JI 

2 j ^ I < tl ra-J-A I a-ll (_, I f LuLsJLcl (j-o j-ii^l 5_JL»J,I Cjlj-jiJI lJ \c jLd»j 
f. i*j 1 11 4jjIj_>JI CjLJIj->JI ^yaj\j eaac i cLSjjtil j-j^laj (jLs I jjj '^ ""J"" ' ^-11 

. L^-al jS-"i 1 11I 3#Lo£ 3jLj 
:OjJLHI lj^SI ni a -4 

«LuLLI jl 4jjLitjJI 5jjIj^>JI Jji>JI (jj& cii^kM (jl j 1 iuSj (jij 1 "->" dJLLa 
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6ujlj?gaaJI 6J3IKII 

<_2jj-*il (j-o jl ' fl-iAlll SJLLill j-^. CjljLiJ! 7Tjl>i-J lSj'j-^' *ij al2ll '• La-&j 
(j_ajij 0_r»o ' ^' < *'*''' «UjL9 J-±£- CjljLc <_p=>j 2l jjJaLj jj»a jLit_J1 x-a r-j^sj «bl 
'/. 5- , 5 (j-° CjljLiJI aJJb 4 J i ii \ i_atie3j ijLiejJI I j^'*» I fl-^fj (j-*-" <— 2jj_LaJI 
jjjl jj-a 4_lj_u_ljj 4^>.jJLj CjljLiJl 0JL& ^jjSlijj ' J c I ' *~< 1 1 jLJs_Jl 4_ui£ jj-a 
ij^jliullj Luj-aVlj jj^Jj^ji^W JLujj_j£ jLc. dJLjjt lilljl^ i(j^jj£LII Jj i .i^jl 

iCjLjIj_l>JIj (jLjuVI 3Lo~ (ji^- ^j Laj. J'C uU jJia Sj_u^ CjLlO ( _ ;r 3 X-aj><-! 

L«^ a ,^ a^. ;tl ^LaVl J& 3_L2iJ| oljUDI *-*^n jl cJ&A ^JLia ciilaS' 

dJI—Lj* ^gj-s-\ A j 3. (j-aj 'O'j-i-^'j CjLjJJ! (_ji^. *lLaIbe_a jLLai-i ^1 (_£-5jj 
CjL>-jJ w I c jLa_jJI (j_o ^j a 1 x " t 1 (<u lil *U^>L>. (_gjlj_>JI CjjIjJI j LLaJ. I 
^ysj^\ •x La i ■■ ^—1! L^ie_(^aj 4_L>.L_aj1 £>i_lX1 jj»a ^j^l-^-"!! jq_i 1!il jt 4_uLc 3j1jj>. 
(_jiajj_«j (^1 (.g-ijj J-J3 Lx-a oLJ.1 X-ft^o (j^Lol ji CjIjjt jll ^1 I ^ V i >i jl 
j' La3> 21 0JLA jj»a ^j^>l-»-"tl (jl t ) Laj>Jl ^—11 CjLuj (jlj_o* jj-a 4jj^t_J1 ^Lo* 2l 

. 3_aj}U.| Ll».jJj_&I!I j^JJJ 5-j^l LeaxaVI 3iiK~ill ilj>K nn 7-J-kaj 3_jlajL!l 

J-a-lLJ (_£j^>.l J-jIjj-u 2_j| j| oLlLI -ij^-J aJLC (jjk Li-A 4-u^ujJI g| IS i"iU 

jl 4jjLitjJ| (JjJL>JI 3JL>. ^a I j'" (J^i SjL>JI j »3e-i-Qj I (_y^ jjjJI di^'C i"ia 

JijjVI .-.I ^ .Ull ^JJ SjUJI 3_La^J| AajJxlj^1\ .-.I axLaJI ^ 3jlj^>JI JLSIJl 
^j-a 3jlj_>J1 jj- jl J-d_a j-jjI C^^" J J ' ^ "^ Lr^' 0^3 ^ '» d » °^ » ' ' " ' 
j j se_uaj I jj-a 3j-_j_tS 4j>.1 i ii a ^j-a 3jlj->Jl r'lj^r-" < nl J-a^i I A> U i u l jj-» ■ ^tl 

Jjuj ' JJ"^ ' a-JI (j-° ?*-*-"' 4-J 1 7t La ' nJI 4_LLa_ilJ *LL1 ^ya 3j_uS CjLj_aS 7c_ua i>jjJU 
I j -» ■ *-' ^L»j 2 Jj I La 1 1 (^Ij^^/I (^ LgJI ot'ii hIj ^- U , „tl ^JJ ijLjII ?-ljJr" i .il 
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idJLJIjJ IjtSL&j j-j^I 3jIjj>- 4_uj^ ( _ ;r Jx. J j uajegj (_p3j2l (j-^Li ^1 ^jji.1 3j_a 

^j.a ^ 5 Oa Oj>o f-^JJ (j-^' i nil . 3-i-li (j-* ^ljsJ ' 3jL>J1 j j -»- . ^ 1 1 o_)L£ 1 j! 

jLil SjLC j-^>- (Q^J i3jL>J1 cLual i nil d 5 ' la 1 1 ^—J! jJj-t-a^U d uj^aJI JJ~» * *-»tl 
jl jLit_JI *_aj»j La_Lu JsjLul ?m •*■ Lgaj I j Lgaji i ^J a*" i u i (J j^JL>Jl 0JL& (JILa /^ 
?r <i i u 1 «l_i_a L*_u_a 3jL>J1 j j -» , ^. 1 1 ^j^S ^j! ijj>.2l L^_LgajtJ jj_a j^^*-*-^' *"-*' 

(jJl iS-^^ ^- 4JS ^ « ' "lj *jL>. oL>.l i no j-^. t_ij i n'ltlj L^J^ii. iLiilLi ^Lall 

, tijj]} £>c j^paajLJ j j 3c-L*aU 4-Lal i nil d *J Jail ^jt jl 

3-j^Li^> (j2 3jlj^>JI (JLLjjI •» La i ■■ 4-a-l i n a S^LjJj jj-a OJL& 3JL>Jlj lXj^I-3 

j 1 5) j i S C)L>»1 i n a j ■ c * )) i ii**itl (j-° ^ l— L > *-i-aj L^ILj_aL_u^3 aJLCj j<^^s_t-ajl 

i3jl_>J1 y-a La-uill jj-a d ♦ t ul a CjL>.L^i_a T'LIjI «UL>Jl 0JLA (—3 j-a 2 I fj LgaHiLi 
^3j 2l 7c la i ■■ O_>o i"'lj^^" £ljj>.l ^—A j ■ o < ea 1 1 I JLA (—5 4j>.^H2JL1 JjjJaJlj 
s:LaJJ r gin" i-r^' ' c ' ' ^**'''j 3j ^ '" ^1)1 JL>.Jj ^"'j"'^ j j se ■ a 1 1 i>J_A ^—5 

«Lj J_j_L^ILI1 j j xJuj\ Jl^_a ^Jl o ♦**( t ill ^jt j-;LC « Sj j iS d)L>.l i na ^—11 * \\ < n"i'u 

'"'^J^7"^~'.' f^jt^Jl T l^-^l t"- 1 >a2S I JJj i LalSLa !j-al 3jlj_>JI r-!jJti<-u! (j-a (J*^*J 

j a a j!2 4jjjJJI diLcU ^iVLa iJ^l>J,l (_gjijJjl iJli^JjJI (jx. 3^jLl!I 3j_uSLII 

dll ji j La -- II ^1 CjLjLjJIj CjLjI^j^JIj j niA\ (_p3jj>3j (_psj 2I •» U , „ ^J| 
4jjjj CjLcL«jI/I J «->■" 1 11 3j!j_>JI r'ljjr" 1 11V (_p3j2l ( _ ;r 3 5Jji>J,l oLlLI (jLa 
^1 m~ 1 nil oLlL' (JLj (Jj-Sj (jj i"<jU jn'i (jl (O-^-jJ ' 1 '^»ji 7= t^ ' "tl (jyJj L^lSJjj 
^jLSLal ^j_a )<_Laj 21 1 JLA ^jl zl j^paj^l jj-IaLj ^—Jl ^jj>-1 3j-a L^ se 1 «a ^Lt-u-u 

<■ Mi.n SlUsjUIIj cJjSLiJI (jji jjiSLIL. LLLtA 3jji>J! 4^LLaJ! JLsjO^! JljU 
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fcjjlj^goajl &3IKII 



LlII 7i i aJ Cj-o. (Jj^p^JI 3-g.l ii^-i ^^ ^ I <n~ i ii a cLZjjJaJI oJLA (jl i_2j|jjl11j 
^ SjLjj ^jl\ (.g-ijj Lflja (Jji^lil! ^j^C- 4j^Il>J,I '"'I 5gla.il 4_LaLt^o S^Ljj (J^>-2 



JLjj-jj ^—J! ^.^Jj 1 11 0L_Ui ?c_ua (jl si qUTl ^j^** I *j9^1jj i3jl_>J1 ^-J^ ' oJt jj-* 
(j^Sj *-i^aj (Ji9^ (j~^ ^Jj^* -1 l£-^JJ ' " L-4-*5 ' ^ ' ■■ rt ^" i-r"' a U se-t^ajl Cj\ 5 uaJl 

1 1 S, a i^jj^ J'C i"i_i L$j! J ?r^-"! Jy*j 4_jL»jlJ! tjLa j^i-l (^-ul^jj ,/-»! ss ,*:."tl 

' " » I S 5 '■■**'' I jj-a JUj-tl yJJ ' e^> ^--Jl till]} t_^^l j j st^aj I ^j^a <d S Ja Cj^j-j 
dllj j'-^e-a ^^ S^SLaJI oJUt JlLo (jr^- J- -*-" j-juoL»JI OiJ9jJI ^^ (_£jjcjj 

( _ ;r ^ Sj j j S '"'I 2 2 •"■" ill j-^-\ (jLSLoVLi 4JI (jVI ^1 oj^>.I i _ ? nJI t_ijL*nJI 
ij_i£La iS3^- i-taJLJa 100 (^1 oL-j-U - La « 1 *■■> j<u lil L*^ '^-^h'j-?^' j 1 J "*" ' "* ^ 1 

r-lj^a-" 1 11I ^^ cLajjJaJI j>JLA 4jJLi3 (_JJ-o (^>c 5^^LiII dilji i nil I a •^■'^" i uj 
4-ili.aJl 3jL>Jl jaJe-LtaJ I (Jjj 4jj 1 jj>.^jj>J 1 4^LLaJl 



(7) Mortensen, J.J., Energy, Vol. 3, 1978, P. 639. 
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j 'I - — « 1 1 ^JJ 5-2-il in II Jj-La^JI (_yi I i ~*j La3 
oJ_A ^j^- « j (jl I—LjIjj i4_LjJ_jJI 2 a I U II dj i hj'ij-II 
I j l ea « J Lq-i-L-l (J I ml mVI JU3 LJL>- j^jfc j \l <^1 1 
»l mi uUJ it_ijL*jJlj i.StjII <il>.j_a (_y^ (JljLo ji.VI 

2JaLLJl£r njj-^' j-^l'^U o^ 1 ^'j^3t^' SJaLLJI 

jJLl SJaLLj jLstJI (^ 4jjIj^>JI SJsLkJIj iLulj^JI 
j \1 , ,-» ^ tt 4 ! , iiilljj iS^JL^ILoj 4_4-ll^ j^Lt-a-a jj->Jlj 
Lt-Lgjy '^-'~j~' L#JI ■ fl-p Ljjij J-iii) SjJLajJLI j iUjjIjJI 

.(j i i « a ilil u 
( jjji.l ( jj;jj^a cr ll Ja^lAJI I j-d> ^ J|j to" i i n j 
5tlij Laj CjLiLjjJI (_y3 (jja-lia] I J-ujiill Lut Sal Ull 
, 2 a I U 1 1 j \l ,^ ^< L^ol JLajj^il (jSLx-i jlj^s jj-o *G£. 
<>jJ-$-t jl ij i rt" mi l Jij^J 0jLp£:L> (j^jijJj^Jlj 
ij t t->*| ^J_u_<jIJL5 tfj n o miIu 4JLuj «L9^I_C ^jjj Lt^aJU 
^j n tj i"i II d * Mil ^ys\-u^Zua\ /j\£- ^-^J CjLjLtlll (-J3 
^j^jjSJl j-t-aLt^, Jsajjj 4jjLi_p Jsajljij ^—11 L$1j^j>oj 
jlj_o j^l L^Jjjoj \jus (j^-jlJ^^J'j L>^y-" \3<**J 

4-JjljJi_<_lij_IJ_SL!l jljJJ AS. itl'llj i4-jjIjJ_u&jjj^ 
I j j I C (j"ij »" 3-jjlC.Li AjLy" i n"j A iil"i-e^a (JK i'iLi 
.iljJLl (jl I o a t^jl i n 1]J (jl^_o* jj-a 4_»_>JI diLblSJI 

jljll i<ifi<j jUtij ,UA',ti ^jjk^pji 3_Li^jj^j|jjLi^JI 
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4_ljLjJI ill J S fl j (j<-?~ ' "SjVI (j-'j^'' CjjJLa 4-i^>L>- <_aj^Ja Cj->«j_j 4 *j-» i ■■ 

(j-o j J ' a rt ^1 a! J se j < ill (jLSLaVLj (jl Jj^>.^Ul l—LuajX. ^j-o ■- ' ealu i ufl 
(jl j-ii: ^jing Mill 4^LLJI di!i (^3 Uj (j^jjJLLgJI r^V 42LLJI jjl ir-ia 
I j j a w Sj Lta II J-lILcIII 4ji*c (jx. /tj-y (J"*"" 4_uLU t_JLaJaJI ^j*-*.' <jJI_L& 

QjljlJI ■ *H'\ 3 ,^1 ^- jj ^j'^jVl J da-pJLl j^jLill (_3^LiJ1 <— ia£j3 ^ u)'>^' e^ 

aoJiIS ' - I j ' ga 1 1 (J-jIL^IlJI 4_u_4-C (_£ eLsLLaJl jju-£a_« ( j.u.<a_tTaJ 1 ^j-ua {JS-iuJ 

jjljj 2I tjr 5 Js^vjJJ f.[X\ (j-« rn ' ujS (J_lL>o ^^ d Ltax»X I p. o-LgaJ I AjsLLs a jJr"i i uJj 
*sJLj tiUj JUlj ii j^j)jJ_j_3J1j (>-a- j ui^jVI ^1 i^l t5jl.r-.Vl 4jLJj£Lo ^1 

7cj>.jJL1j 1 JL>. SjJLla ■ ia-JaJ 1 (J-lL^IlJI 4_lLjX. q\ . jj>J1 ^—11 (jOc-l.<&0)2 \ jlllaJi I 

1 4_L-Lq-«J 1 i-La-i uu u (J^>-l (j-« (2>^-I * tj * I i^\ (J-°LS ( JSLJuj ^ a j g d a Cjumjj L^jI 

*. ^_J LlJl (JSLiIjL) - 1 j ^ ) l (J_u_4liJi «U^L«_a «_iiajj 

UJ ?* f ^J* + 4 -*b lJ 4i d *-5i^ ^Uj^ua ^Lta + ^L« + ^j^jjiLJI 1 \j u&j] ^Lj 

(_J_u_<tlJ 1 4_lLjX. ^-b (j-u^j-tlJ 1 4ju-u 1 4^ LLs jj-a (3^3 ^j^>* £j-A O u LtlJ 1 JLtfllu-uJ 
jnq uJI 4^LLs (Jjj_>»j tjr 5 CjLjLtlll 3*Lfl^ ^jLs 4«_^1jJ1 1 Jl^J 4j?e_ujj ' w \; t^aJI 
Lot iJI^^Vl J'^'^t ^ /.I ^JUCu V ^^ 1jL>. 3_UiAitla SjLuLa 42LL ^1 
"/6 ^I^jv ^1 J < <aj 1 f-^JjJ 3«:LflSLJ1 i>JLA d)!^ 4jj-oIL>J,1 c_)jL?eIiJ1 ijr 3 

(1)- Quercia, I.F.(Bio Couversion of Solar Energy), First International Symposium an non-Convertional 
Energy, Trieste, Italy, 1979. 
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aJLi^JI ftJilkU tSj^l j-iLmo 



(j-lc £\_Li3LcuJI dj i m «a i"itl SJaLLaJI (j_a <J_y>- 10 Jj^tjJ CjLjLjJJI ajJuj 

fj i ii o mi II pi * mi VI (J_aj?e_a jj»a ( £LJ 2u JL>.1j (—Jl^o^. (J^Lnj La ^-Aj i L>^ D J * ' 



i_aUi^l Sj Mir J^Ltj I JL»- 3_Lu_UaJI 3 j mi 'ill ojut jl VI (_p=jVI (^lc lLjII ■■■'! 

<jt_> j-Lui^VI L^LCaLj . (2) 1 974 ^Lc ^ 3_aLLJI <j_a (<JUJI 450^,1 La 

<_aVT ij Mir J^VI ^1^: J^Uj (_P=jVl ^1^: 3_La"sLJI Snug Mill 3JsLkJI 4-LafT 

.SJaLLaJI (j-a j«JL«JI i il^A j" i ul jljJLa (j_a 3j_a 
t_p=jVl (^ *Lp»Vl J^I j»L»UI ^Ltil c^\ (j^J'^H JtH-^' ^^^-"^ l^Ap 
dJLutj > U^a CjLjLuJI (ji^- mJ J-ijj «Lo~l ' *N ' j' a J uil .'"J J'' jl j-iiiuja J'C mm 

mJJ-«jj ^LcujVLs cjLsjJie-a llILLa (jl L«£ iCjLjI^jj>JI (_^Lc m, j-«jj Mj_>i-I 'W^' 
jl i .I iVI Lg-jJ-g mJjJuj (jylll cjLJl^pJI jl j-^- i^iiLJl^pJIj cjLjLuJI (j^Lc 

j J ' ^1 1 ^Jt CjuljJjI jl /^-i-*-3 La_a CjLjljJjI ty\£- m£ Jjuj d , .^"Atl Cj Lj l^o_j_>J I j 

,*Lo.VI *lJOJ j^L^Vl 

*l jJiJI r-LlJl (JjljJj J .^.Atl I j_ii ^^a LLaLaH&l *_Us^a jj& SJsLLaJI r-LiJl jl 
«lj_«JI r^i fj-i^J-a JLic.1 (j-iaJ V IJLA jl . *Lo-}U SJsLU «ljiJI jl (CjLj 
S-soLJI 2al Utl c- j 1 >ij_a ^Ir LLaLajjtl j .^»S* . .. Lul j_i£. id'nn it I (j-a J^LsVlj 

. f, la-Lcaj 1 (J-lu C u 1 4_u_aX. jx. 
2 La ■ -Ij ■> 2 al La II rLiJ <j^ LJ^Lut LLaJaici^ (I) (oJSj J< Mill ^ AjJiJ 
(JjiLalUI 4_lUx. ( _ ;r 3 SJsLLaJI Jj-Lajq (jjt-LJjii Lo-(j n a MilLa ^'j LaaJI (J-lLujJI 
$;jj>. aJL^-**i i hjij /- la 1 ea 1 1 (J_u_aIlJ1 4_tLajLj AJ-dJ s I ) ' ga >i 1 1 CjLjLujIj /- ia LaaJl 
iCjLi^a-pJI jl jLcujVI d La 1 ulaj j uil jJLl 1 ; l> j~ ■ uVI ^jl t~ ^^ CjLjLuJI (j^ 
^j^a I 1 ■■ ^ (jJL_L& jl j J C . 4-^,1 i to CjLiLtC (—5 jj>. 1 ^j^>- A JL^-**i i n 1 La_Lu 
j*C 1 nil ' . 1 uslS JlLa sLulj J_u*jjj£LII ^IjJkl jj^ ^-JLc 4-ugiJ (_^i^. ^JJiEJ CjLjLuJI 

. »l Miill ojjju>- (j^i r'jJr" 1 11 j CjLu j-Aj (Cassava) ■ " ia j j * II j 3^1>JI LLal La l!Ij 

jlSLaVLl 4J2 LLaLalLtl x_Uaj^J ( _ ;r jt CjLjLiill OJUt ^^ 4jj I j J_utajj£L! I jljllj 
4JI m"i ul (jSLa-i (J^ie^jjJI (_£_>i-l AjjLaj^CjLiiaX. jl j-LajeTjl A La 1 ul aJ L^L^jo 
. Jiill JajL^ij ^ jl »Lj < j<tl r-L^V 4^LtaiI jji^^ 
LtjJJ jLb jljjjJIj jLcujVI I ^^1^" ' "_' (.^1' CjLjLuJI LLLbJ tU-mllu Lalj 

iJ l\ S'CI^" mil cjLjLjJJI (j^s «j^>- Jj^y ^| " '^ s~ ■ "^^ ^^ J-i^- o ^"' *J ^ 

■ Jfcll mil j_L^all (2) 



aj 



ftJLXiJI aJlhJI LipgJgiSj 



^ i^a..".'l 



ait 



OUll 



b j_ii- : 



u'-W^ 1 



^^U23j 



.Jlils 



lit-J^I 



(!) i»ij J^ 1 
^j^aJl J,i«Jl a^ljj SlkJl ^lal*! ^jlSL* ilk* 

p-ljji (j-O 0j_jJlS .}jJ9j£ 7C-1-L.3J (_gjJ! (jliLill ?"LlJl ( _ ;r 3 L^-i-o SjLJ-U " »l i^)^- 4 - 1 
L^>.jJaj (j-lll 3 al i 5Jlj CjLjLoJJI tiJLut AjLaj Lo ^1 <LaLUal i4i^jjdl JijJSjJI 
jjj i 4_j^_tia_*J 1 ^) ^jj LaajtJI .il^JLl ^j-a fi-ij^ 6 (jr^- l£3-*-*° c^ -9 (jLj-ojVI 
I La .iL> I jj'*» J^-^J *CLu TTjLi- '^■J-LaJ i_£ J-M CjLjLoJJI (J-uj£ (_jJ1 LjJL>.I jJaJ 
CjuLilll ^j! t dJ I a t ) ■ ga >i 1 1 ^j^** >J ^j^-AJJlS d JJ tJajC Jl^_a I j u ) ^ya .il^JLl ^ya 
Cjj-j-jJI ( j_o I j « -i-^- lJ J2 4jjljtl ,jjJL>J,I Jjtl^ (jlr LJLo Im<* J^ nil (j-J-II 
*1^_j_u I Lga > I 4j9I Lall j ) < ea I** aJL^-" i uj ^jl J^-4-i t » -l3j ^T J 1 J^SLol ^—1! L^JJLj 
4j^jiaj(JI jljJJ (J-lL>«j CjLlI a.c (_£JL>.Li ji 3j_<I/Ljjj (jjj-^' d La i ul aj lilt!} (jl£ 
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.2JaLtaJI Jjir^La-a -I 
.oLjLojJIj 2 "I q-all ,j-a SJsLtaJI -3 

JL>J,I I jut (^ 2 j 1 1 CjLjLuJI (j-u (j-oj • 2al Lall jJjla -i^ aJLJ-"h .m -ij^J (^-Jl 

cjLjLuJIj syL»JI I u I U , 1 1 j 3_jj'C i nil SjjJIj ' " «j ^ j ' II j j*C i nil ' . . ' *->a ijJLijt 

J-' •^' > 1Y^" 2 ^jj>.j\ CjLJuJjI (jl /^-i-*-3 2i I JL&j iCj^jjjl L$_La /tH-ij (-hJI 

j^c <iKVi dr^s-j • LJj^i eH-" <J-° J^' ^ 3 *" S^Lil<j/VI (jLCol tj' jj^ iSJsLLal! 
I j i ■■-" cjLjLjJJ! (Jl qt~n ..I (jl£LoVLi (jl cLijis. J-4^-1 2 LiJLa SJaLLaJI Jjir-iLa-a 

^ niL-u^l 2 al La II jJUaj jl_a- uiVI (jL^ajLlj u-il uia-VI OJl£ Ji2J i .}jJ3j£ 
(Jjj_l1SLII tiJLljt JljLa jjVI (^Jl i iJjj^-Jlj ^tiJI t_al uu£l Jj^ (jLuiJ^U 
j \l ,^i^<jl-»- ,~,VI jjL^lclj t—lLiii. 2! (^rl^. (jJJLcIUj l_3Ljj2l ^yfl (jj i"m«J (j-4-O 

cjLjLjjJI <jluLs Ltj iCj^Lill 4j£jG jl ■»■ iUll j| oLJil (j\j- ' "~l *l_j-"-" 2al ult 
JjiuilII 4_lL*c (jl Jjil! LuSL^-i 4JLs i3_j^il| j^jb cjLjLuJI Lg-tic J i-->— i ( _ ;r itl 

. 4_L^la j j . ^£ (J^L>. (jL_ujjLJ ^-j-uL-o^il 4j9LLaJl jJU-a-a OjIS /. >a 1 ea 1 1 

(Jl *"i 1 ..I (jSLxj sLJLi (Jjii! jl «(_p3j2l 3_jjij^» i—3 1 mi'sI J-jjti! Lut I i 1 11 Ij 

j_A l_L& I < -1 jj La J^ 1 JLSIjll iJSi LgJSj^tJ tiJJJj Sal Utt jj,^ q < i_jLio-Vl 

(Jj^_3o (jSLaj (jjJI Jjir^LjJ.1 (_>^jlj 3_cljjj Sj^jiil cjLjISLoV! ^1 SjLiVI 

. Liij-LC jl » Li^Sj I JljJjj jl (_J_2_<J1 OajLu/j ( _ ;r 3 J m" 1 n\ Jij^J (^J LgjLaHio 

«Lt_u (—11 r-Lbtj «Lc^j (jLS I j rt ^J ia uajtja ^t 4^,ljj (jl CjLlAJLuI ^j-* tji 

La 1 jlj i«Lt_i_uLLa 3j1jj>. CjLvj^ij ^Llsj d ■ < ^^ 4ijj J-3^J (-j-3 Jluilu «La_j^L« 

jl J j i^iLjJ,! 3_cljj jjLSLol ^ lr jJjjji 11 di! j (jLa j i^LutJI ojut jl>.( > 5^ 

jjl_2J! ;_gj mi 1 II j i^aJLiJl j-Sjjj (jl 3jjj_Us ijJLut » , Utl .j 1 1 j"j-^ l~'«l (_ ;r Lc 
x_o j»*^Llj (_gjj| J*C qi IL I g-!LJj-ta3j 3_j_»-j_j_laJI .-.I jl^«H J^Lilxji! (^JLc 

.=GL>.La^l 

4_iJL<j/ 2 al La II J j i^-iLa-a r'LuV sLiJ^m tLu^ulaJl (jjaSI i-aJJI j^jjjj 
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ftXiXiJI oJJUJI UpgJgjii 

«JL«jj (jjJoLill aJ-$£ i«IjjjjiVI Ja-j. i_sj_l>-j (J I 3 i". i4jjI jlLI (jjloLiU ( _ ;r 3 ji jdl 
sLcj^Lo I j I » sej (_g jjl j-o^il i4_JLc 3jIjj>- CjL>-j JUj Sj-^J oLlajj ^ Lia> SjjJL] 

j , 2 al U tl J ji,-iLa_a r-LlJl (JL*-o ^ SjjIjJI (JjjJI (j-o JjjIjjJI j j"n" 
J_Laj i^J^fl 4_iJLL*J! i_sj_>JI 3j^£ ^1 (Jjjlj_jJI (_y3 (J^eSDI /^LlJl ?^JjLj A?-*^ 
C^ljlj mlt jjjj^ J^eSLtl JLutl^l (jLSLol Cr^ Vjk"^' ^J^ - jtJJ^J-51 LiJJIi 
r-j-a (j-o (J-*^>- JjjIj-jJ! ( _ ;r 3 jljJS jJi^a 1930 aLc (_^-<iJ2 i(jjj-uJL] «L>-j_a Jjlj 
(_Jj| 4_i^a_ji.j jl » i iiLi (JjjIUJI j-3jj (jl j-^c i LjjLijvI Ij-ol (J^eSDLj (jjj-LJI 
j jl ' a rt x_« ^J ' *-»-■- Li£ Lal_4-i 4j_o_L->JI i fla^x^aJl ^1\ «j>.ljJiJl (Jl ^J^tSjLi 
3 j n it? J>Lj- <i i'^I iSjiiiq ititl 4^LLaJI ^ CjjjsijJI ^Lp) ,Jj±M\ dJsLtaJI 
jLcj (2 al U I t j.i .^. < jl-> iSiYIj i_j| ui3.VI jjj *j>-Ijjj 2_ul^J| 4^LLaJI 
jit. »l Cj jj>.| £)-L>- 1973 aLc Jjlj (_£>»- 1 3j_a J^JliuVI Jjjx£ r-LuLi aLjjj*VI 

4JI <jt~ 1 nl jLc (jl J^eSLtl 77L1JL1 ^LilaVI Sj»_l1j (jjs (jl£j ipLijjVLi . U ami 

d 1 i n 1 (JjjLA (jl£ 1978 (^Lc i-r^ i 0i)"'- L ^ f~* ^"J"** 3 k - kJLJ (J-* 2 -^ Ja_lLijjflj J)oj9a5 

(jl jJs^iU (j^ij 1/.8 , 8 ^jLl) Jjjlj-Jl (^Ja djIjL 1,1 II jjjjj ^ J^eSLJI 

. (3) I979 j»Lc ^ /.I4,3 ^1 a, ,, , ;l l j^jj 

4-lSI j tJl ajJLLaJI sLl*^ jjfc ajJLLaJI Jji^-iLje-a (j_o (_gl d jn it! J>JJ*J La (jl 
4_uii (_5 SjJjJJll (J_al^JLjl (JL3 (J_j_t-aL>J,l (jx. p Is"! 1 Lul £-us>*$ ' J J ' a "^ (j-* 
(j_a 4_cjjjJLl sL>.l 1 nil 3jl>.j (Jjj /?jL(JI J j ■ ^ -«■ 1 1 'Li-cj (j-A 4j><jLlII 4JJLLaJI 
^J j Lta^JLI (j_a (jj^II 3jL>.J (_J3 3j^>*^j;1 4jj1j JLlA^jjSJI jI^JJ 4_j_oSj (jlaj^l 
2J3>L«JI (jl 1 J^se^ (jJI Jjir-iUJ,! tljbclia Jj^til 2 _, j I U 1 1 2JjLtaJI "^yS (<SJ 
njj_j-C /j I c J j 1 a -- 1 1 I JUt 4-U Ltajil jj-2j (^r^JI (j-4 L«-o olj_iilLI i>JLA (jlj 
^J3 2<l < j"nnU 4JJLUJI 2_uj^ j_4j j-p-Vl JjiUJI 2_u^| ^J LL* SjLAVI Jjjj 

3-cljjJI p-LLaJj fjsi 2_iSLl"iSCi!I 3jji!l cjj! jl2J . aLc JSLAj Jji^UJ.1 ajcljj 

CjLjVjJI (JJLo J_Li ( _ ;r JJ iU-aLi. r-LlJVI (j-o I JL>. 4_JLc CjV Jjuo JjjA — . ^J 

(jSUj (jL^ La 2_JL«J| 2_o.LiJVI oJLa (jl q$\ ouLill ,jjij .SjSLjjjiVI 3jLalI.I 

4jX.ljjJI 4jJL«jl!I (^yjj (Ji-JU c^' d "^S^J '' £ ^_1>-^' 4JJLLaJI (JJJ-J I j'^J''"- ' 

(JSLu/jj (jjLdl <i 1 1 nli 11 ( _ ;r 3 ^^l<j" ' "" 4JJLL3 J'C t Ti ji jl 2_jjLij^ Zj ■; 1 ill (JSLcuj 

(3) Internal Power Generation, Vol. 2 No.1,1979. 
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3j£.ljjJ! 3jU! J-^»~ (_^o- c-b^' ^"b^^ <J-° ^-bj-" Lr 2 3Ut*iinU J2JJI 

Jj^i^ej 4^LIa 3jL>-j (_p JjLlLo ^ 4JI j \l .^t I ^j *- » ; j *■ '"j , ■ 'Ml j", , ,,l I tl 
Jsjj9jj1 £jja CjI JL>.J *-Jjl ' - , ^"' ' "I (S^-S w la_LeaJI (J_u_$ILtl d U , u |aj CjLt_JI I ^'^ 
2al Ult ^j--- I ' ; t\l j", , ,,l jjLi^Aj aj «a i ill (JS, i"n (jLc. iJjjUj iiue^) wJJ^"^ 
' • La 3 (j-Aj SJsLLaJI Jji^-iLse-a (jiaJ ij *L<ijl3 AjLflj ( I )(0-^J JjJL>JI ^^ 
jjijJJ (JjJL>JI (j-o •» Ltajj j i(a^c.j_«jJI) 4j^*\ i nil SjjJIj '"'jjj'I Ij j*^ i "tl 
5j;<intl SjjJI d_.l" 2alUH L>.Llil Jji^UJ.1 a'i* J.'^at j* j<,„tl l ^.,^a ( jt 
4j>.LjJLI SjL>.j ^j^ j*C i nil ' . i LtaS ?"ljJ| (jl JjJL>JI (j-o ■*■ i ajj illijS <"«j j^itl'a 
^j-a j-jj I c ^J-^ ?T" J '- J j"- 4 - 1 JrH**^' ' cj' Jr^- ""*J^» ' ^T^-4 (J^"* 3 ' ^-^j' (J-^' JU 

^ la 3> >1 rt c-Ll i i fr j ' i - * j j ^ * 1 1 (j_a J-p I (J-^^-^ 0"* ^^-^ z?-"- 5 ^? > ' "tl < t-ia3 

4_j_jL^JJ| SJaLlaJI 'Lj-*^ (_^JI LJjJajj 3-jj'C i ntl 3j jJlj j*C i ntl I ■ ■ ■ *°> . "»M . Va 
J u^boiJJ SJsLLJI 3_ui£ (j| LJjl^J jl_Q£.V! jUJ i-.M ,'^Atl 2JsLIo JL»-I (jjj 

oLa tiiJi (^ ^j^JLSlLw 3306j 1 635j 3707 c_^3pJI ^ ^ 3j}£JI 

S-uLgJjl SJsLkJI 3_u^ j^jj 3_usjtVl iJLi jjsl .-.M ,UAtl ajaLL jjj, SjLfll^VI 
.Mjj'C i nil Sj jJI jl j*\ i nil ' . i Laj3 qjz I g-ilc J j i a -- 1 1 (jSLfl-i (_^JI 
^\ i ii (J^tlj C^-ijv j,LaJtt T Jl 4oL»£ ^ U , u | *j ^S i ntl jj-a (J^tSJl ^LLal ^Hj 

C H O 2C H +2 CO 

6 12 6 2 2 2 

juji 180 fU. 92 

(j-* 4_uiS /TLIiI (jj-I! L^-iJ- 5 JipSj^H j-ujj^j ^jt 4_SjL_uj1 «U^L«_L1 jj-a ■»■ i gall ) 

Quercia, I. F., George, S, How the other half Dies Pelican Books, England, 1979. LdJJi^ j-tiJl (4) 
(5)- Otvos, J.W., (Production of Biomass by photo synthesis and others), First International Symposium 
on non-Conventional Energy, Trieste, Italy, 1979. 
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ftXiXiJI oJlhJI LipgJgiSj 
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(j_a (*lj-£. I 80 j-juise2 (jl t t j^jj ala f]S> m i 4^LLaJl *Lj-aS ^j^^""" (-h| tiJ-Iii 

aIjjL 92 r^i e^i L£-*Jd 4JsliaJ! <j_a ^j^JL^ jLi£ 673 (^Lc i_g>b>o ja£aJL-»JI 

j-LaJcTjl 4-<laC (j-a 7?^L(JI (Jj^SLJIj i(_£jaJL£ jLiS 600 (_^Lc i_£jj-30 (Jj-llibVI (j-a 
^ i ■■ a i J'C i'iILi j^ii.1 jjl ^Ijlo-zl (jjLSLa ( _ ;r 3 3j_J/Lui 4J*I <n~i 11I (jSLaj OJL& 

^1jj>-! /- lialtAJ Ciljl j 1 nil ^—^ jj^tSjl ^ j l *"i< nl q\ ijjjj-uJI 4_i /] a*"i i hi ^ Jul 

(jJLj jj-jjLSLJI) slj-^JLi JijJsaJI /TJ— a jl ga- (^ ^ taj i ■■ lII Cj^LjJjljJI ^j*-*.' 
,Jj)j^>J1 tZjUl ala 1 "I ^—J! «Uo^O Lr^ (JjjLuzl ^J-iLt-u \ ax t" fdlj O 



^J *"i t nl jJilB i Jlj J_>J1 jjoVu <."< i imi CjLiIj_jj>JI Ol Alse rt jj_a * " A" , ,.VI ^jj 
(«J ;_£ jJI O-SoJI ( _ ;r i 4jjHiI oj 1 uLS CjLJlj-pJI CjLalie_a '(J'j^-°J njLuuV! 

cjLiiitA i."il»n~iiil Ji2^ L*i!i (^Jj iSjjLijSLII Sjg i.i^I 3x.Lu^5 d~<~l U~.„l 1 jjSLj 

2 jjj aa-VI 4^LLaJI j 'I ■ ^ a i— alj m nl (j_uj>.L&_j /«JL«JI (j"'J«J Cj-o~ (jV lj 
i_£_>i-i 3j_a aLoIL&VI jLc. ' *'*» 4JL1 (jii d jlr OJL£ Lac L&jU i n? f Lajjl *-a 
^^.3 LbaJLa lj-al l)^ J-2J i5^LIo j ) "-> a Ltjl j~f Li CjLJIj-l^JI CjLaiitxJ 
'"*■ La 1 ' ■■ H jl CjLJ1^a-o* 4x.jj-a c_o*Lt-a ^J-a^tlj (jl 4_j_u3lI1 «u_lUL11 Cil^ i i uJl 
,j_a 4_j| j-J-C. ""'I fl-L>Jll (j-o ^j~ LjeaU 3iSLLaJI ' a JJ I ' -"* * I (j-^' c^ 3ji->tjtl 
■- L-t^a-Hxu Ol a-L>JLI i>J_A ^jl C i j se i ^J 1 5j i ■■ 1 1 ^—5 ^J J ' a ' I J-^-*-^ tj' ^-^J^' 
. ^jLLjJLI jLc r-Qj^[ L^-al JL?-**n nl fdlj Lq-LL V j-jj^oj j JLt-a_a 
^j^a-ij-SJl cilLi-A Cj Lj 1^o_j_>J I CjLa_Lit_a L^j^>o z^lJi j-t-aLuul Jj <a iX jj-a 

La j j 3 (j^*- Jj-'i^ ' ^-°' ' <: ^!-^ c ■ *-2jL*jJJ ^4^jJ! plj-il p *a « a ^^ 4jjjljjjJIj 
2al ult ji,/i^( ■» I .^" CliLJl a-uJI dlLaL^a jLb I JL4 c~^ '^-'LlLiJjl 4>li>d 
.il a i n^ CjLJ!^j^>JI CjLaiitA (J I ml , nl jjl iCj^jJ! CjI j ( _ ;r 3 di Lj I i i II .il a i nSj 
2 lj j i u-i I gjl^ J J ' a "- II (^SLaj (jjJIj I g-L3 Sj^jHil l^sLLaJI jJut (^-'- , ^ ^' a 
• iLiioJI j-a 2LJ ^j-nJJ CjLJIj_j_>JI CjLiiit-a ^j-a ^jLLjJLI jLc ^JLc. ^J ifl t^aj>J I ^jl 
CjLLu^Hj (^ ALalLtV I ^j^-«_' dij^j i"i 4-1 1 i ii U a JJt (jl (<ic j j_ua L>J I Ll13j ^^ 
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ftXiXiJI fciiUJI LipgJgii; 

I » i nlj LaLalL&l J-jj (oJ i—C I LLaJI (oJLjlII jLS I jlj i^LyJ! (jj-ill CjLujljjIj 
jt_^lj ^_A 3 j j)j-_tiaJ Lj jii m I J_A (jLJ3 CjLj1^_j_>J1 '"*■ disc rt (j»a jLLul r-Qju 
jLc. Jl^-Lj oJljLa (^Lll 3-Jj ! j tl ii>^" (jJi JJ^I tilLi^S n^jji.Vl JjJ-tl 
Lai t^-tlaj 1 a tfLjJJ tj-li*- i uj (JLaX. 2 d 1 a*" t uja Cj Lj 1^aj->J I CjLoiit-a (j»a jLLjJJ 
CjLJI_o-l>JI (j-a j jj*\ II jJjiD *Ij*_uj *-<-ulj ALdaLl j_a ^1 (jJaJ> J-2J3 ^j* (.all ^^ 
4_La-&l (j-aS^JJ i4_LLli^i!I 4-lojjJ! 3Ll>J! (^ ( _ ;r cLa->JI » 1 1 U 1 1 <La_ujj (4_l>. JlLI) 
4_LjL«J w aSJl (jLlLjJ.1 (j_o 'l-J-*^ Tr^IJ^ jL^*- «LAjJ (jl ^^ Sj_ji.2l 4ia^Ll]| 
r-Llil 3j^>-I «LAjI (_JjJU>. (jLb Liji (j-a iCjLjl^-o- 4 i mv '"'I aiae a ^1 r-Lbej 
^LLa (Jj-oJ! <j-3 SjLjLoJ! uLiLs^LaJI "Lt-uJa (^JLc j^j£ J^~ (j-II J-ajju o^t!^' 
i>JL_A (J-ILa jl ijLiJl *_jjjJJj Ol * 1 >J I * a -»J jl S in II (jo jjuLUl «L>-jjj 
Ltj_LCj jLoj ^1 (j-a (jjjjjjjl i_2 2 I i-dilLa-i 4cjjjs t_o.L^> 4j>-Ijj (jj di^'C 1*1 U 
-n 1 "^ II *_u JLpQJu * ^ eg 1 uj 1 --j CjuilisJj (j_a 3j-u£ CjLuiS «Li Jj jJ3j*m 1 u jl 

t£ jLUI jUJI^j^l 

^^ CjLj1^j_>J1 dilnl-^-a * ( >>j3 jl ,«Anaerobic Digestion ^Ij-A^UI ^ * ^ ^ 1 1 « 

J jOe-LuSj^l ^j-a (JL>- ^>> (JS < - 1 1 a 1 *■» 1 1 (J-jlrtlij Ljj^uSLjl aa ^" 9 t cj LAL>J, I 
«Ljl^C. jj-* /T-J'-J-J' J>L*-J* ?*-4J*_i jftj i^j^jj^Jl JLu_u£jlj ^jLLlLI jL^. /tJLiJi QjS-i 
i_J_j_i . d ^1 u \ 1 ^1d i^-C ^i I /_j-^ (J_<jjCu_uj ^j (j-*J * O \>^" Ct^ ^ ' ' u^* 

i<^j_oAj jQ-iJaL^jl (QJ*j>- (j-« 2,5 - I ,5 J juu La di\ a ' ■*■ \ \ ^j.* /j-LLil jL*J1 («J*J>- 

it— Llj ^lji—LII jL-*-Ii f^*^- tl)^ J^4r ^ ^lJT ^-Lj fft-L^L^Jl rC^>> (J I LLJajJJal jJJ3 

4-j-ui-l ' kLtJeJQ i j"-*-^' (j-* J-4r ^Lq-uia^J J,j\AJl (—Jl <Li La-<-Luajv J L_ciJl ^-Jljj^ 

3 Mnftl ^l j-lL 3Ut"i (ll U ^LiL>m p^j C;r L- 1-iU^l ^lil-LJt jUJI ^ o^rj-^' 

. "/70-60 (j\j Lo aLc (JSLfoj 7-jljIu 

(^ jjl J-Aj i ^j\^^^>-4J-^ ' c^^ J^ 1 "^ ^T"- 3 ! , - ijLJ o ^ '" Lt-^ ' - ^ "** L L^3-'- >,J J 
J <i ♦**( i n " ^^j-jIj-A^UI -n Lca^Jl cLlL^C. CjLiiie_a ^L^ dJJjJ iCjLjLtlll «L>-Ll>»j 
Cjl_ilit_a ^j-a 3 ^^ ^**' i uVI ^j-SL^-i jjSLilJI 1 JL^J J *pj|>i1 (jr^ <>— > L3 \ < i U 5 J <j , a] 
.CUJ3jJ1 CjIj tjr 5 5 J o t ill j ''^ fl j 4j3LIa jJLua_a l_A j LtH^. Li CjLj1^j_>J1 
jI CjLoJ_>J11 jj-a jLiJI 77LIJI JL?e_a ij? j3 CjLj1^j_>J1 J «>**aI ^j-a jLLi^l j i**i ♦" 



ISO 



^j-o j-Hjj 1200 (^gjl i ii l La /?-J-i-J JU>.l^aJI ^4J-JI (-r^ 3jL>J^aJI SjJLJI '"" fllgfcjq 
4jvL>.jJI CjLilie-a pHa ^-^h 1 'j-4^ '^ JF-"-* Cr#^ J^j^ taeU «l J i n itL Lai 'jLill 
(j-o jLiJI T'LlJL sLajLa aJLSj (2)(«J3j (JjJL>JI (_j^J ulajia CjIjUjJ 9 3jL>.ljJI 

(2) ,Jlj Jj^ 



Jjr >LT /jttll o- 


3UI1 J 


ji*li^ 


0ljJ-l 


22 


%59 


1200 


i^j Ap. QJb 


25 


%68 


140 


Jij^ 


25 


%68 


9 


&?\fri 
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5Jl 1 11 a iij| i it (jLLj_LI jLc. I J 1 '-»j flJ (jr^JI tLilajl i " 'I j ij « i a II <j-u <j-° o\ 
^£jj>*z\ 4jj_tiajtJl CjljLiul (jj^>* £j£- ' M"-»" 4JL*_u^ (jULul (jj^>* (J I ^! i^jj->Ji 
t^tsej 4_*_ua_aJ^ *jj ' ea * (jLLjJLI ra^>> (jJagAicJ (J^l (j-a-3 'lT^^t^'J U^JiJ^^ 
J'C nii 4_i JaL£o.V! JUjf La I jlj i(£j»- iki ■*■" 200 J^Ljlj La ^1 clLai-Us 
(jj_>J 4-S-ll i nil JjjJaJl (j_a 3jL>.1j ^—11 £^j?tll1 £)] ii>ta \l>^ (Ih* ^ ^-^ J J '-*- u 
SJsLto ^1 t-Ljo (jjJI JUj-jHJ! 3j^>-l _jl '"'I Lai: I LtaJl (Jl mn ul <j-i-«J (jLuJJ 

La^ .(jL*Lj,l rLlJl (j-° 5-jJSL!I SjljLoJI J j LSj ^1 » AaJL I jut (.g-sjjj 'J-a-«3 (^ 

CjLlj-j>. ^l_Li Sjjij-us (-t-' jlj ^^dj-^ J' JaJLuQ (jj-i jLtll cjj"^ C^i ?45tlj| (ji 
(j^a (jLa dJJjJ i4_<JLc 'Lj-IjI diljl «*i" ml ^^1 nj La j-Aj jojoJI 3j-^j^ 
(j_a I g -^ jj > (JL>- /tjl— Lll (jLLj-LI jLc (j-a 4_LaS j-ji I 1 £j>l gj 1 ul '^J^J tJaJI 
(_ ;r Lc L-olaJl (^ 4jjLU 3^Lj 4jI g| j j I" I u 1 uLLa (jljJej Jal fllj-VI ><_a jaj^LjH 

.4^LkJI 



SI 



ftXiXiJI fciiUJI LipjJgiii 

:tdLlfcJf$ 4*U*JI £» ttlUl 

/^Lc. f-Jzj ^Jj gQjJjiJ i u a jj-a (J- 41 ^ ^4^ tiUii JUlj ^J ' -~-~ ) La Let a*CLu * )L) TTjL^* 

*-<^>» -n J**'i J rt Cj LajJiZJ 1 JLa-C ^j_A 1 ui-i3>. J_L>ij /^ii 4_u_>Jj '"«■ laj i uJI 33 Lc 
(j^alseltJl ^jjcj O^p- )>-LaJerJ I (^pLai ^1 CjIjLuj/ ^^ L^lSjJ jjjjLp 2l OJL& 
SjiiSLI Ij-Iaj 3j_uSLII (jJ-L! ( _ ;r a 3_aL«-<i]l j^IjjI Jjljjjj .^jjs-Li _jl 4-2jjJaj L^-Lo 
OJLA (^3 5_lL-»J.I .-<IUI,„tl 4jvIjjj icLcjJjj dJ^l^L-uVI pLojjIj (jKintl JJLC 
«Ulj_u1j OlxI i u a (Jli^o CjJL>.| /^Ji «LaLjJiJ1 aI^jI (j-« ^j a 1 sell ' I 4 IS i"i a ^jj-tl 
<_aljial (_ji^. L^s-jJaj CjLjLoIII J-«^- (j! (j-"^ Vj 'O^' £"J^ (j-^'j (J-° 
JjtL^ ^Ir LJLa I'jr JS - uU ^ i'oIj^I ,j-a 3 < 1 .ilj ClLaJ 1 nX LgJ^LisJj (jjj,! 

2 ^1 i^tl Jj£l (jLa iajlS La (^Jl ^LUaVLij i3-Ljjlo 3jI ^ 5Jjij,,iU .-«IUI,,.tl 

4_<j_i^Lc 4_t_u ^JS i"i" ^ rt ' 5 II a'jj 1 tj^i j^palj-a 2I jl i ti"i iV ^—ILiIo^l j 1 1 a rt ^__A 

. L^'S - xJIj j j 1 a I j 1 a II j (jlj^ill jjLCl! 
' " 'J 3 d rt q ^ ^ IS Mia ^jl jLtH£.L] ((j-j jJLI aL>J| )) fCj_uLi d rt ' all l_3jjlJ 
sLaLjJLJI CjLlqS ^j-a ^aiieltjl ^jLs_a 2 Li (jiSj tdjLcLu aj| JJ ^ la a (J^-tl ^-*-°3^ f-* 

jl *I>j«-II (j-a I gJaj S-j dJJjj i_aLjjVl ^ (jj-ill I j -»"■ ~ oJL£ ,^111 3±<li!l 

£_a d rt ' o fljl jj_« 3j-ui CjLuii y-qjre T LJ ^j VI (2>^ i L>^ ) J^~^ 3jL<j_i_uLl L^Jl o *"i ( ul 
4ialjj 3-J-ILc . <tM -j". . ..I CjVjjlaj «JL«jj (_^lll liJJj 2 ir-ilie-ij S-ic I LcaJI JjJ-I! 
jl oLcLu^aJI ^ dili ij\£ sIjjj/ 1 3iil" : sll jljll JUji1<j/I 2-2j>Ia ^ jj JLu 
4jL^Jtlll 2 "I i fljl (jjj ?-^ ^H^iW J-^-° "^ Cr^ 'L$J u^JI ' < ^N j~ ' "^^ (jr^ 
ja^jJI ^Lfl 3_j£j^a^| SjLajil CjLjVjJI ^ Lol t^la Q^Am 20 (jJl^a.-Ljj i < a 
Cju 2ijjl ^jls t ,i JJx. ^jL) I <i\c t Lj^_u_u £jJ& ^j^-lLo 200 (—Jl^^. ^—11 ^J-t-ajJ jt_ajj-j 
. LuLLajj-l (jlS, i ii JJLC lilt i<>l g| i ii tj-*. j^C JJJJ V 4jSLj^_a2l SjLajil 

(^-J^L_a d "1 mi ^—II^^ claLIa jJ^LtJ LuLLajj-j ^_a 4-aL^a (j-LaJl ^j^jJLa ^j^j "-i- 
, - « I U -» a ' *^N j" • "I (jjs '/5 ^l^s. oJUt S^LtaJI 4_ui£ (JS i"i"j ija^tjjl (j-o (jia 

SjSL^oVI SjLalLI oLVyL! 3ji,m1Li Lol . LuLtajjj ^ 4-uL^^ll SJaLtaJI jlJjj 
cjLta^e^i '"'I .lu", * jjjs */ 10 r-LlJl ^ISLoVLi <JI •■(Jj^j Sj^jIlII cjI^jjl2hII ^La 

«L«jsJ*jJkl 2 "I «a-5JI =Lu^ CilaVu ul ^J Lijia Jij^aJI jj^ sLuLij^SLII S^LIaJI J-JaJ 
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.SLaUaJt ^-Lul o^.ljx.V jJLJt liijj ^ 

j_j-3jIlJ 2 "I i all (J^ »"i i ill ( _ ;r 3 CjI JU (jJ-II (jJ-U P*"*.' <^LiA *Jsl^JI j^J3j 
«Lj_ijJlII LuLU (_^ CjjjjSLllj^ 4_bjLa (jr^S i2j3LtaJI (j-o I j" I j I Laj a (j-o >j^>- 
Jjj-». d U , ,,lj . - I .j ^ S 1 1 £y$ 4_LjJlL! i <t\l j". , ,.l {jjz '/J tjr i\^j^. /^LlJl (_£jJCJ 
J La — ' j isLjj^SLII JljJjj CjLLare-o ^1 4j>«jLi!l 2j3LLaJI J-Sjj ^ a I 1 all (*lj^ 
4_ljLjj_^SLII 5^LLaJ! (j-a LgjL>.L<i>.l (jjs '/6 ^ jr l\^j^~ w I C aIjij" i nal 4_yJLo 
d rt ' o 5 II (jLb-l i n <i ill «La-t-aLc-LLi_L3 «LuJla ^J& Lcl -d rtl ^ Ml Jjjj>. <* La 1 ul »J 

(<u-l j_L^ ( _ ;r ^-^ljjjj (j-^J lgi J c * '"^^ (_palj-c.}LJ jLitjJI /7L1JI (_y3 J g »" 1 n" 
(_JJLj>.I p j 1 <^" ^^ 2al tall jJLua.0 2 "I 1 all (j-o 'I aj 1 u VI 3j^3 (J I g»" 1 nl 
L^vjJaj /jy^Ji d rt 'o all ^-a^>- iyl£- °*J ^3-^3 ' d ^ '"' ^^ -n < ea3 (-^11 CjljLaJtJI 

. 4_<Jj_Ltl CiVI m"u h^mJ o\-A.\ (j*lse 1 1 ~it (_gjij_o (J^-jjs ( _ ;r 3 LgJ3jj>.j 3jL«j(JI (jlS 1 11 
: LgJLa CjLjLojJIj 2 "I 1 all (j-a 4^LLaJ| (_yic J j Load] SJljJlC jj-ta tiJLLkJ 

:jriLU $jaH *uj£ - 1 

CjuLolllj 4_aLj_aJ1 J}j^>J 4l^L>. JjjLss-a ^Lu iyX£. 4_ajjJaJ1 0JLA JLalLtjj 
jj^La-l (_gj-!l jLie-jJI r-LlJl jl oLlU <j-\Je-<jiJ (jr^ ^La^oLlII 3jlj_>JI a\ JLa-" 1 nlj 
. 2_uL,j^SLll S^LLaJI JllIjjj C^LLujji!! Jj< uiJ tj& iil!i Jjj 4JLaJtI<-ul 
2j w I 1 ea a II 4_3_jj_LaJI i.~i 1 n jt L$jl VI I glial 1 uj (<ii.j 4-3jjJaJI OJLA (jl 
t-LLs&j 5>-uaj| «LaLj_aJ1 CjLuiS £j-^* (jj ' d rt ' a all aI^jI ^j-« 3 il aj 1 "^ I /yi-tXI 
, 2 j \l ,^," aVI cLp-Lill [jji <LaJ£La 3^L«JI ^yfl OJ^ C 1 ^?-^' *>f^ ^J^- c^l 
J^i-I J 4_ol_9_3_II uj-j-LSj ^1 r-Lixj L^l^ CjLjLoill 4_l«£ ^J^ 5 * (jl a i«*> (jl L*^ 
(j^ U>^ Cr-^' (3jLs»JLl 3«LoS SJLjjia I 1 eaj I ijJLi&j ij ^"i 1 m J'C 1S1J jjLxJ'' 

^jLi-jjl j ■ c r-jl_>JI /j-JI * M ' 'i**' 1 3jlj->JI jj-* ■ a ' "^ tj^t d ,>.A"». * rt 3 jL*Jl 

(jjkljJLl ,j_a i.S < j "i U (jL>.jdl (jLa iiiili (_jj| S^Ll^Ij i^p.|jLll {ja ttt*xUI 

.SJa^pJ.! «I^>-Vl tijJ>tj (jJI LS-ijJ 
2 al La II (Jl 3 »"i 1 11I (_ji^. 1-^5^ » Laaj j-^LJJ ^J- 1 *^' < *-^i>^ 3 (Jl »i"n "I (jl 
(jlSLa (j^s L^iSJ (jSLaj V ^J- 1 *^' 2jl ^<- j-^c 2_>^|jJ| 2_jj|j^>J| 2al Utl a SjJjlJ,! 
r-LlJl jl oLlLI (j^je 1 h'm dllij I j 1 u-flJ 4Ja^>J,l ( _ ;r 3 L^JI m"u nl c-iJcj J-i J^>-l (_^JI 
(_gjjcj Cjlj_uJllII iJJLA Cr^- V'-ltTjl J*" 1 (j-*^ I J-! "— J '-4i'JJ-"l Jji i"i"il jLitjJI 
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(j_o JijJs^JI p'j- 1 ' jj^*.' /^IjJtijjiV 4jjLijSLI! CjLlLjjlII ^1 *^3cULj j-iSLillJI 

.4jvL>JI i. ,h 13. <11U«"miIj <dnj 

:**j*AJI<bHj£ -2 

r-lj-ir" i ill I j ' " ) i-a-SJI (_£jl_«_p Jlj.li.1 ^ -l! t~ ( _ ;r & sLa-jJl^Jlj i3 "I i all 
JLjs.1 J'C i~ij mJJJI jjjj I j i ii II sLi^sUtjj 2jj .%.»!! CjLiLJJ.1 (j-o (j-tJ- i nSjal 
(j^-? - ' "^J^l (j-« jjJj 1 j i ii II <-j£jIIu ■"'! alaJ I OJL& ^yfl dj i ii.mj.JI j-i^sLlkJI 
I) l^_x£ /— ojlXj Cj^-T ' " \g 2l tj-* ^j^'"*-" " fdJ (_2^\j>.j i^j^jjSJIj il^^JJ Li^ II a 

. jj^^JI (^ (jLu-uL-ul Lu»j (jus-jjjLi^Jlj q^jj£LII 

J_*_] (Cvj&JJ tJ-CuLa (—3 Afl 1 ^j ' ea 1 I Cjlj^jjS (Jli-a aj.c.1 i nil J-al^JtJl JL>.lj 
JjLu JaA^s d^>J J^LUI (^Jl O^J^ 1 ' Jmi<jt Jjtj *U1 jUtJ JUol dJJj 

,5_j^lo <t=>.j.5 380-240 (>_> Lo t-jIjJIj Sj'j-^ 5^-j-^J l£>>- ^*''-^ 250-100 

£f\ J.JH ' J ^ lH3— *° J * c ??—^-' J SjLxlj «LcL_u (—Jl^^. sLlLjjljI 0JLA j o" i nl 

d j La a ' ^J^j O^- tlWJ^'J 

I j ... A i «L>.jJl^JI 4-xL»c (jl C^p. (j^J idiLLiillj '"'I aLaJLl (j-o JU>-lj (jJa 

j<LqL»aH ^ya jjja (JSJ Ojj ^J-uaj-j I , 25 ^J]^- jJ^Ljlj 4-L L Q- t jl i>J^J jj-iL^JJl 
4i_LjHJl 4_U_i£lj-jjl CjjjjJI p^j jj-* [y& 4j>.jJl^J1 4_lLiX. ^j-a «L>oLu1 CjjjJjIj 
i_LjJ iCiJj jSLII ^j-a 1jL>- ^Ljlaj i j\s>-J i jIuuj\^ ^LXjjjSjVI ^j^* i L^^-* 1 - 1 C^ 
3jL^.j i_kll 15 (^Jl^^. 0^j}JI tfj-A ,j_a JL^IjJI JJojJJ 4jjIj^>JI 4^LLJI 

. 4_u LLajj-j 4jj I jj>. 
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j j c (j-£. 4_j^_Ua_»J1 _}l^o-tl ^J ' a a /a_i JL9 (j^aSjj tSj-Lt-t-a » La^ (_JI » la 5j rQj 
?c_a_*_u_i 2ij /J d 5 rt £i_cj /j-IJ 4_j^_Ua_jL]1 CjLiLoiJI (Ja*JU tiJUii Jjlj ' d JJ Lgajul 

^\^>. (J^L«3 3jIjj>. 4^>-j^ (jyJI cjLjLiill (jj>- 1 n"j . «lJL=»- 1 _s ^1 J^i. jJLj >l^l! 

(J_j-aj»j 4_u_ajijl 0JLA (j»a ^lHJuj i4j^_Uaju1 .il^aJll (J1>*J C-t^a* *^3- u3 ^-^J-^ -*00 
160 j^lj^s. /j-lij iil!!} i-^Ljj- (jr"j iCjLjLojJI (j-a JL>.lj (jJa JSLI JL>.lj C-<jj 
j '4 i a a x * II 4jjIj_>JI 4 a-i-SJI Cjli (_£j-i- VI CjljLiJI ^j^-«_'J /c^e-ill (j-a ^-^J 
J c I flj 1 1 4-1 allaX I 3jlj^»JI jlJjUJ J>jJ3o£ jLiJIj (O^e-itl J m"i i uJ 
j^jjlj i nil jj^ .ioa-jJil (j-tJ- i nSjal (j-a (j^ajgegjl £LlL«jl!I oJLfli (^ (_£jlxj V 

^^JJ J .^" (^j>- 1 n^jal (j-a *^Lc 4 1 1 .1 1 (_ji^. i_gjlb=j t?jLl!I c -<jj-!! (jLa I j-Ij 

<■ m i n )j i4i_u£ 4 1 1 ii h (j1js^>.j^a I o j )1 fl Ojj-AjIj (j-o^jn^LuJI La) .OJlUl ^-Jl^v 

oujJ! I jl^J 4jjIj_>JI 4-a-<Ji]l (jLa /tjLill c^j^JI ^ 4jJL«JI (j-tj- m^jVI 3 j m'l 

. Jl>.IjJI (JJojJJ 4-uLLajj_i 3jIjj>. 3jU>.j 10500 ^l^. ;<-Luj 4-Lta.AJcJija (ji^ 
<Ll1j3_Lj jLiT 4jI (jJI i^gJlJj V LgJI i^jlj^J! ,Ji=tlI! 5jiaX. Ljlj_a ,jJi (jl 
C^a-jj_!l (Jj-SLj dJJ JlS . j_<Iil_i_U ,j}j_>JI £ *-^i>^ 3 o-° X^ 2 J-^' L$jL9 lil! JUj 

.2-3.L.JI ji^ JUjLL^VIj J2i% oj-^J 3-a*}La ji^l 2^LJI oljUJIj 

CjLtlLalLa ^j^>* I d j in (_Jl (-£.33-1 (j-J d al T^U j j_ t- £a_aS 4_aLaJiJl a! JL^-**t < ul ^jl 

^pJI 5^U-l!l fS\j2 3JSLA1 >Lv LUajl ajlHI^ Jj >U;< 32LLaJI ^ (jL^JVI 

v2jla.L^a Jlr>o La^^jl! ^ SjjLJI .-.IUI,„tl Jjt[£ ^i^. LJLa 1 nr J< mi" 
(^jJkl )«_<j/jjJI u^s\j^. 2 jl 5^.ljjJI ^^ L^J^ »"i i ill (3^>-4-i (yiljil (j-a 4-«-<j/Ij 

JijJSjJ! p Ijj 2 CjJjjSj ^IjS" i ii a Jij^jS J-^'j ALajjtu fj\^.JjJuL$l\ j_,htj 
1979 j j »i~ j i ii 16-15 ^JLC: (^.ia 'j^'j Ji>^' ^-^aLs- I "'j '^j- (^3 4ijjjll 
(jl^-LjLj (—JjaI I j" se d ' a j^^ Lu_u_uj 'J-^* 0j» 'JJ* ^'J^4^' ^ t \l>- > * ^— LH-^- 1 
c^lil )ajjagj| jjx I (—11 4_j^ dt^j-Laj « (J\s>-jjJul$J\ ^t-J (J^tlij 4^LLaJl £j£. c^t_JI » 
Jij^jS jj^-jlJ- , 44^Ll ALaHfli^L! (jl 1 43 Lai JLa-"i i iilj (j\jvj|j JLi^JI r"LliJl (JL*-a ^^ 
LaLaj < " i j"" I JL9 jLiJIj (JjijIlajI j^Lt-a_a (jt LLuajH^I ^ia tajj-iJ La _ I > 5j i ■■ rt 
4_aLS j j j i n"il L^I^t-a (J^ftJ (jt (jS-aj (^JJI J^^JI ^-A La^ A mi L^_La (3^ J f^-lj 
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(J^-ji ii i_gJJ! jijJ^aJI jj» Lo (<sj S<Lj^»JIj Sj^tjJIj 4j^jJI Jill! aaSL-uj p '_$->' 

^ LJ^. LJjJaJ Ii! 5 7tjUaI! ^j ^j^^JI 4lajG ^ Jm~ mil jUJI (_L-" 

. Ct^-Jj^s^ ' <j-° J ''^' a ^ J->»J (jJ LuLa 3I 5 ! i .i^/l ojjb (jlr 3_iL>.^U 3JjL»-o 

(jlr (^jjiej ^iila (j-UxjijJjglLa ' I J '** LuJ-so (jylll 5-^^-^" 2al Utl j \l , ^ a j 

cLft-LaJla .^jjji.21 cj La jij_>J, Li 3JjLio oj>" 3j^>-j (_^ 4JsLtaJI (j-o 4_ui£ j-^l 
(_yfl L«_Lu 'lJj^ >^ 47200 » In (jjj-uJ! (j-a ju»-!j ^j^- jlj^ <_yfl 3jjIj_>JI 
4Jl_a £g ^jj ' j J H Cy* J-^-lj f b^ >^ L ' J>^ >^ 45800 » I j" Jj^jJI 

3_«_<JLll JLlol 4j^1j <j-a ji^l J-jLtJ Lo (_£? ijjaj. j1j£ 142000 (_, lr Lg>ii=J 

L) (j"*^* ' ^* J 3<_U3Jj1 (jl J-;tC i(Jj-)Jj1 J I (jjjj_j1 (J_« (_£2 <^Jj1j->J1 



(j-o (j-\-«-o i«-x-x ( _ ;r ^ 3jlj_>JI 4—i-a.SLa iaLx^>.2I (^-3 4_jjIj_>JI 4_n-<JiJI (jx. 
jl (jJJ-uJ! (j-a jojoJ! Cjli (^ 3jlj_>JI 4-ui£liJj (j-a JJSi J-iUj <j-\j>.j|jJLl£JI 

I 3 I ^ **' >i I 1 * rt (jA-4-1 (J-l J ^ >J«2?L] t."i I njl d uLUl 0JL& (j£J i(JJ-Jjjl 

. I ^~*» 2 (_£j-u_u 

(_LjL<j/j_i L^-LSj (jSLxj 4JI «lJL>JI 4l <;<" 1 utl jijJsjJI plj-il Llj_a (j-u (j-° 

/_jj I J II Lea-il ^J j 1 ■■ i L_4_a c_i_ljLjI ■ la a la a> jl T JJ J ' a f^ ^i^j-u «LaLbs_« 
(jSLx-i LUajI (J^jvjijJLl^JIj ' *^N j" ' ■y 1 ^JJ^-J- 3-iLo L^lo (Jjijajj (j^ l<j" ' "^ 
' lafl La j> (_5 jl *TJJ' J ' ^ (-j-^ dJJ!i (jLS ^1^j_uj jLc. jl (J_iL_u (J\ mi 1 ^l^j-u 4J_oj 
1 U j 1^ ^ q\ . Ljj-a 'J-*' 4jlj3 (J_aL*Hj1 (Jjt^tjj 2? j j 5 rt Ijij^j i^Lt^tj L4-0 c-tjjut 
(ji ^JtJ ' J fl-Jl 1] S ' I L^-al JL^-"i t nl (jS_4-i jLiJI (J-S-b l_jjL>. aj-^j c^ u-ub^l 
(_p3l_iie_i!j (j^ ^JJ ' J J^ SiL^ (jlaLiJtjV 4j*_ujj 'J^jj di^^ i"ia 4jI (jj-^ 
*ll2j (jSLx-i Lx-a j-jS! (j^-jlJ-^^f^J' (j-° *>f^ (* ^^ ' (J^- 1 l)^ jS ^' W O^ ^-^'jj-' 
(__5 4_jjlj-_>J1 d ±al\ (_^)Lait_i1 (]_yC «L]L^_iJl /^ (__pajjLj l_4-a jLi-II (j_a HjiL^ 
j«j?e_>J1 3jl>.j (j-oAll 4jj1j^>J1 <^_<i_l^JLj <3_)jL(L« tjo*jjJUL£j\ (j_a jQj?E_>J1 3jL>-j 
LLdjSLj (jj (^T^^-JJ^r*-^ (J^ '"' ' 4^LLaJl (j-a 4_j_ai 7c_ua (jl (-rJ-*J 1 JLA (jl jLiul (j_a 
. jLiJI «_o j-o^l I i ii K j Lx-d j^l 4^LU (jjs d'CI < j" 1 11" Laj ;"<! Uf I .Utl j-yj 
< LxLIa " ■) La (_L^ (jl jl i(jj_>JI J j ' " =LJLj LJL>- Jatli nil Jj^jJI j-J-aJJ 
ajJli S_j2 4j da I A'^VIj I jj'a Jijjs^jl Tt-Usj =L«£La^ CjLJljj>. *Lu jjt J- ^' 
V 4_Lj^Ja CjljHi! jjj Jj^aJI (jj^>- (jLa dJJ j ^1 3^Lual i Ljj t_i^.j_i sLuLoj 
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(j-\j>-j)j JLl^JI x-a LxgaJl (JL>J1 1 JlS_Aj 4 1 m mi L^_iB j_jJu Aj 4-L^a-ilj ^-^ (_Lc jjJj 
JUX. 4JI m"n iilj Mjj^Ja CjljJLiJ CjLJljji. jl Tcjjl j '^ (_^-3 'Lij^s* ijLSLa'it Li (jLa 

<LuiL>> (jl ei . ^*l ,^, -^ /yic lilli j3Jj (j! (jjj 2 ij I u 1 1 ^jjLaJiLij 4jvL>JI 

(j I r 3jJ_2JI l_Lre_La_i 4Jl jl /«^o JU>- j_a? <Cal LaJI jJLuaJ j? Jijj^al! (jj-JJI 
2JsLLJI j 1 ■ ^>" fjJaj Lcjj tiiJJtJ S-^-J-' L?J-" (JSLAJLi j ' uaJU I jut Jl aViml 
jJUaja Lij-tJaj-tL] /^-lll '" ' 'j^** f-A (dsQlJ jja_tiaj (jl J JU LuLt^jJ I JLA 

.4Jjj>- (jSLaj V 2JsLU 

plj_l2 (JJL^LUI f-^J-O (_^3 (j^JJ-jljJl-LgJI (j I * ' '*"' tyCuLl\^uA\ £f\~ lr^L>Jl (jl 

2j3LtaJI jjLi^li d 1 1 nitLi Ljtj-o CjJS^JM CjI j ( _ ;r 3 4^e_L4JJ y^* - A la*" ' "U JjJSaJI 
(j_a Lg-LSj (jSLaj V dj 1 mi Mill S^LLaJLs 1 La-&j_LC j ^l^o^Jlj jm miIL^ 3JjjjJ| 
(jl I * jj c j «Lu_a_ua l_Li_a j j-#j CjL>-^_a JS mi 1 Ja-gj uj Lgjl Jj JJ>-I /^-II (jL\-a 

2JsLL> *-a JL>JI dJJj^j ' I j '"■ 3 'I A", ,„\l l dj^^l , U ^ , „" cu> ^1 i_utjj 

V J jJSajj C^p- (_jJI t—u&jj (jl I nlr (_p3j^j LgJ^ i" 1 ill (jLb 7-LjjJI _jl sl^^il 

(j^s jji-l (JSLi (^1 L^Jj^elLi l_L*3 I jl VI (<i^ill jj>.I (^1 (jlSLo (jjs I jl** LuSLu 

3J| nil 5 jumILi Lai hJi^jijJLl^JI r-L^V Lg-aJL*-"i 1 n't JL3 (^lll sLy^SLIL^ 2JsLLJI 

&J* iM~t 3-jjIj^- SJaLU J< uij 5jimh Mill 2JsLtaJI Qj^i. (jLSLoVLi (jLa Qj^JJI 

1 JL^_) cLsLLaJI (j_a 3>_l-lS C]Ll»£ L)j— *" L)' J-^" ' JJ"" ' (j-Lse-ujJ J I tfLJj 

V 4JLa di! j (^Jlj jj^-.^tt jl «.UI (jjs i>j-u^ jl>- oUljjs. (jJI rLi=j J< uJI 
.3_JLc oLvjj ^1 (j'j^l Sjlj^ 3^jj j^j ,j^u 
Ujjs I Jj^j iJjijaj (jj_>Jlj (J-5J.U ^LiLa 4J5S ( _ ;r 3 jJ^jvjijJLl^JI 4_li^L>. (jl 

2 .j I u 1 1 cjLjjiSLII a I jitii-ul (jlSLoVLi (jLa i_aLs (jjjJtA tiJLut a I jLo 4JI (^yln^j 

(j-uSju jqjI.} (JS mi 1 j^jUJI d a ' * (J^xj^Jl-l^JI 7t_i_4J I JLA (jl . * 'j ' la 1 1 (J\ miILij 

t-LjjJI 4^LUj 2jmfl Mill 2^LUJL^ S-IjjllII 41LUJI j 'I ■■^" ^j^«; 4j jjaIJ La 

j_3jIj V SJjjtjJI 4^LLJ| ^ j \l ,^l I ,>JLit (jl l^jjjILs ((jjpJIj jll 4^LUj 

j_3jHj (j 11 n i~i tLa i(_jj^>.l LiLo~l (j jj jejj LJLo^l j-3jjj L^Jl Jj (<ul j (J*\ i"m 
t-Ljj <jJI_La (jLsT (jl j-a>2 t-Lj>H ^JJLUj i I^j- ,^ ^>S\ q\£ lil jl-^ill s.Lul 

L^JLa i>juk 4J3LLaJ| j \l ,^.1 ^^jj.^JI jjjjlJI (<ii.jj <j^>J ' 3 1 a 5. « a CjLcj_ui CjI j 
i Lj_il_aj j_jJi_lj L^_il (J_i 2 al U tl j-yj Cj V JLnil jj-oAj dJJlLaj V Ltjjjjj sLul 
jl 7-l_j_i^aJI ^^ L^la (jlr I Sj-i^IaJI «Lul 3jJ3jjU.I 2j i n ^ Mill 2al Utl S-jjjS^s 
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Sj^jjII 2*1 tail jl 7-Lj>I! 2JaUo ^jc OjJL^JI (jia. Lu Ij JLS Li£j it_!jjJLll JU£. 
( ^a_il_ i-£ a_>J1 (>j_Aj t j q'mia /]£. i"i i j»jjuj (Jill 4«Lcj-*-aJI c_<ji£La x-o c 1 1 uLijj 

(jlSLolj ciVI ^»"i hVI j jjlj ^LULij (jj_>Jlj J_2_LI1 jlSLoLi jLL^-i jjj^j- j ' , ^ 1 " 

3jy>.jjs ( _ ;r a (Jj S^JLalLa 2j «L*jI J i." i i imI .ijJSjJI jjLt-^a (jl ^j^l •.(jwjjli .1 
^yfl 2-jLc Ij-al LgJ^ »"i 11 1 •» J ■ aJ jl LaLx-l w j" u (jl i.Sjl" (jj SjJJLajJ CjLuiSLl 
jV 4_i-3L£ L$jI j Jl*j 4_^L>JI oJLA (jl t< aqJlSaJI u-ILcj AjJiJI 2,j..^\\ 

l «J La3 ' <JL>. (—5 >l LiU-mjq 1 III '< 1 ji (jS_4-l La d j 3» I J ', (J-lJ-1 (j£. C I ~r 11 LlL*_>»J 

^ jr l\ i^Jjj Jij^JI (Jj - ^ d J^ i*~ (j' e»"#^ «L{Jl_ili 4-i^>L>JI La I iJijJS^JI j 'I <^ a 

(^Jl mJ-s^j jij^jJI jljivLa iSLiibjJi!! jliVI olij S^jLuJI jIjII ^«; r^lJl 
ju 1 nSjl (_^-iLi (j^. dJLu»LJ ojj-jSLII jj i n^jl (_j-iLij j^jj£LII ju 1 nSjl Jj! ttLijI 
j^a I £u . .. . pLoJjl jlj SjLl^ j! 2_aL-u cjljLiJI oju* jl i—ajjjiilj i j^jj£LII 

.4 jjL H /tjLij ji j->^l 

1 JJUaJLoj /«-il.} j J ir^ia (j£, p IS" 1 LuLa (J\j>-jjJLl^JI (jx. p K~ 1 (j^>- (j^J 

dll j <\ 1 Zl d * J L-LaJl /j£ ^y^J\J>- /]S Ml 1 Jl>-^J JI (j\J>-J)J JLt^JI (jl 7T J 3C I tf3 J 

^1 iCjLi^j-a (JS> mi 1 (j^-J J^>-l J ' a **~ L^l tj-* ^H^'J ^J-^*- 3 -^-J*^ ^LtSJ tdun^ 
Jl>.jj (_^JI ^l-jSj-i! f<s-*ij iM5jj>.| j-i^Li^. x_o I JLalLa -^Ji CJ^"jU" JL f^' O' 
(j-o jpj j (j-Lc Mj^litJ *UI ,j_o *(j;>^>- J^-3 . *UI J-4> j^vjij J-l^JI L^lS 

cjLuiSLII ^1 SjLiiiVI ^1 4j>.L>. ( _ ;r a I i 1 11 1 j i(j\j>- 1 nSjal (j^s Sjij (j\j>-jij jll^JI 

(j_a 4_<j^t_tiajl CjLuiSjl (_!! (—JLlJuj CjLLa_j_>J,lj jL^t_j1 &\-jla £jja «L<iit_tiajl 
(ju^-jljJ-L^JI J j 1 r^i -»J I (_L->-i (j^s 4JI j_j£. 1 Sj-uiaJ I lJ £ 3jl^>.jJl.l (j^JJ-jljJLL^JI 
4-U i** (j^Jj • *Ltl (j-° I JLjJ-^oj *j 'I "->" (j^ 4jI JjJI ^^ 4-i^^La-"i 1 11I jj^ JjV 
4jjIjj>. 4^Uo O-iLS sljj^i 2 al Ult ^yjjl jJ-l^jO ^1 r-Lljo 0JU» (j^a^ij-" 1 nVI 
^ u-j 1 (j^ ^-Jj ' J g-Jl jl—3 ^L^tJjJjl (—11 tLuaJ Li_A (j_a . 4_u^_ua jl 4_uLij_^S jl 
j ) L^aJU (Jj^tlj ^J-^J Lul M5I ' ' La 5 a ■ Laj 1 '-j j_A L-4-ilj 4aLLaU LjJJi M ) ' ea rt 
.SjjIjjJI ^lAja (j_o jaj 4_Lo Jjri" 1 11 1 <j-\j>.j|jj_ut ^1 2al Ult ^JjVI 
jLitj ^ljLuI jj£L)j (j-us- i nSj 2I 3<_a JL^tjj «L)La (J\^.J)jJl_l^JI (j^IIrtj (j\^.j 
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U U t_1 j ^jlLXA «U.I ,j-0 (Ji-llVl I nj (_£ j-!l <J^*-JJ ^T^' O^ l^LI J-J • Vl (J-"^ '^ 

<GJL>. (^Jl Jijj-J <ul i_gl i*Lo (^Jl dJJj JU«_] Jj^tljJ 4^LL (j-o £l d>^ La 
<L> JaL^b-VI (^Jl Jj 4jL^I j^JI i^-ijj V (j^xjijJU^JI Sj^~ O^ '^ •Cr'j^' 
(jLJ3 ^LU I J * C 7^— IL_L_s i _ ? HJ 1 0JL& J^ljlo* 2tl 4_lLjjlI «L»_ujj td jl <<■> 2I d "jj) ' a i 
(_^aj|_^a_>JI OJU& (jl i3-ajJL«-a 3.}L«JI ^^ (jjSj (j-l^jijJjgU M-ujjJjJI jlSVI 

i4_jjLc 3jIjj>. «L>*jJ llsj jl 1 ii**< 1 z 1 *_jj-*_u <^J^£Li ^^JtJ 1 'jj ' ■ j J jLLsjj 
4cj_«jij J 5j '_' jJ^-JJ^t^J' ' . ' S^ O' c^*^ '^"* O^ cAj 4-i^>LitD <b 1 nilLij 
j_>J! ( _ ;r i (^yi "^Jj ' J j II j '"'"'J liU j^ i(_jjlj_>JI j I Laj» I (j-o (JJ-2j Ls-d 3j-^jj 

' 1 j I 3j1j-j>* 4^>-j.3 pLajjl Lai ijj-ilj—^l » )j mi 1 (jLSLal L_Ua_]l M-iiLi Lc_4 

^ill 3j<~ I '.,^11 CjLlUjlJI (^ Jl m~ 1 11VI o^-°l 'La-Iqj I jut (jLa (j^jjjjgtl 

.aLxJJI ciiLtLiii Lj-tB Lj_i ijJL^- Sjlj-^ ^jL^-jJ <— J tajj 

•x—ULa-i (-H^>- ^ ;i— I J 7s_i1j)j-J1 ^j^> * > <^Lual iSjJtJ ' " a 0~^ °*~ ' ' J I ' ''**" I 

i^LiLo sjt -^-jj ' j jtl (jlj^i- <j-° Mj-" 1 ^ l£' >-^Li* (j^ '-*! ^-° S-^j-*- tjISLo^Li 
^LaL^I <j-a tfjut 5JL-»Jlj jjVj 4J Q3J V (j-HjJI jj^j-jjjll^JI i_i^J (jLa liilji^ 

tjt" i"ij 4JI SijJLA (jSLxJ u^~ LJ^J Lf^JU^rl^' ';'d' (_ J ^*'<" CH-" -ilj-il (J 1 ^*. 1 
jJ* * JJ ' - ^ ' (J I it'll ill (Jj<->Jj 4-a^M 1 nit CjI«Ijj>-I VI i." 1 1 imI jjjs^I aJJt (j! 

(j 11 j t Lij_S j L«^ 4—LSLI . LoLa-LLOwV (<u^Lo jl>. .ij^j tj-^l cf^Ju^r^' 

j 'I "-> a J-^J-J ' . ' I ^"j <^>-LjJJ (jl C^>- "'-^J ' "J J-* Jj Sal Ull LJjl I j '"<" 

:^L^SLI1 J.d^JI -I 
(jj] f.\X\ (Ji^tl^ «LLI (^^ (^Lij^i jLjj jlj-ol (.j^- 42jjJaJI aJJt J^Cdu 
^J| cLjjjJaJI ojut 3sLo£ (J-i-aJ .(j^-jlJ^i^Jlj (j^? - ' "^J^l t^iL-Q 21 4jLj^SLo 
(<U ^Ljj^^JI SLJjVl 42LkJI Jj^i S*Li^ jUk:VI ^ JLktj(jr^>- o 5 ^ '"/- 80 
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2 al La II j J • -*• a (j-o Jj^tlll 3sLo£ (_gl i<Lol_«J! a»l aSJI (jLa <ju>.j|jjLu4 (jJI 

^ ri l*S~l (j-a (jyi^-l w'L'J i^^ uW^-^' el t-> | ulftj (JU>- Jj JLl^J I ?T^1 ^ ^ ijl 

2 j \l , ^", aVI 2 iSttl aJJt (jlr cjiilll (J^-l <j-°J w*-.'^^ j'-*-" <j-° '^^"S 
4_ljLij_^£LII 2j9LtaJI ^j_a i^f\^.^jju^l\ ?"LlJl (SJJ (jLi CjL>.ljHa| O^s-jJa jJia 
JjjLaJI SjjIjJI 4^LLaJLi 'j i a S 1 1 j '3_Jj^l 2JsLW!l JLlIjj i2jLtaj« ^ SjljIjJI 
j>l idJjvL$ij-uVI juj SJijJ ^ »Lj < j<|| jlJjj 2U-> " ^ 4^_ill 2JsLtaJI (ju 
(jrtJvjjJi.LgJI /T^^ 'Lai Jl^'i i »l (jlSLoVL (jLa (_JJ-<-u JjjLiJI I JUt » J ■ aJ (jl (J JU 
. «La-iJvLU Cj2tL>Jj jj-o JUJUul (_J3 jcj jj-a (J o ♦**( i u i (_£Jd1 
jjma^ j-3jj (j_o JljjVLs dUjJj d *aj i "j 2JsLIa (jAjvjj JLj^JI (jl LUJ9 (jl j." " 

(j_o (jH > jj ' j j II r-LLiLi j_LSLilII (jLa I JJ . 4j>.LijI (jSLs-i (_^o- '^-Ijl 2JsL!a 
3_JL>JI SJsLkJI j.ali^a JLuO^I 2U,„Ij_, 2_uL,j^SLII 2JsUaJI juJj3 J}Li. 

j vl .^.t I 2_jj>jjL»_o ^jl\ S^Lual i ( _ ;T l!m 4-2jjJaJL] Q i u-tl jLc.J (JjLHiJ p**'" <j-° 
,^-3 4-JSiJlj J>3_^_j>JI (jl_3 3_JL«J| oJUfc (^Jx. i_JjllII ,Jj>.l (j-oj 2JaLtal! 3_JL>JI 
j >l . ^.<i< SjjjLxjII SjjLjLiLJI 2alUtl j \l .^.« j^ic, j>Laj£.VLi (jrtj>-j|j JLl^JI r-bul 

r^LlJl (<sj (j-oj i«Lij^SL!l jlJjUJ a iXir' 1 11" (ja 4Jj»Jll j \l <^1 1 (jrtj (j-oj ''^j' 
3_jjIj^>JI 2 al U llj t-LjjJI 2JsLIaj 3ji,mi Mill 2JsliaJI ^JJ j_uij (jAa>_jjjLj$]| 
4_«_j^Lo I j l»-»-i (j^ajL^aitj iLLalu j vl .^t I ojufc (jl ,,"<! l->j--t Ij jLk-JI ( _ ;r 3 
j-3ajj V L$Ja£L] j_uu3 2al ult j \l ,^ ^< (:|^J|j ^ 11 n i"ilLa (j\j>.j|jJLi^JI /^LlJV 
L^jjj>. (^1 £^j*UI (jjs J*-J^>J j Ij n"ii 11 Li j-j-«jJ jJj O^^JI (Jl^la 4ILilj JJ >l S 1 j 

2alUH a j 1 nilLi Lol iL^ta >a>2 V^pJI cijLejVl ^ L4I0 SjiLalx^VI UjijI (jl 

jl Cj Ij ui c J » j" (jiaLLo ^fl j^jjj L^JLs Cjlia_pJ,!j jLajJI ( _ ;r 3 5jj|j_>J| 

(j^>-jijj_Ljt ijr l\ I j La -«-" (jLa dlljdj .1 <l\l j*. ..VI jjilj_o ( j£. JLlo^M cjLIo 

, v j . ^ rt j Vj^« rt ^L>. j JLu 

^jIjjkJI Ji^JJI -2 

<L>.jJ) (l^j j<sj (j-oj jL^ 1 C^i *^ Ji?- :>,J J-* uJj'J-^' (Ji*jJLj J)j 1 a ii t, I 

.(jrtjj-jijjLji^Jlj (jia- 1 n^j^l (^1 siUI (Ji^tlj <-^p- 3^3!° 4j>-jJ) 2500 (^1 £GjIjj»~ 

(jrtj>.jlj J_u» (^1 2_jj|j_>JI 2 al Ult |j_J/Llo ^vLj^jso L^Jji C^J £ L2jjJaJI aJJt (jl 
nijLtjl j^j-o J I 4-ig.l txa S^j-ii' 5jI JLtcl JjJL>- (_,lr 5j>.jjLa |-, , „j| L^Jl VI 
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iJjj\ 5j j a> 2 1 4x.i i <o d IS i"i a «Ldjj_LaJ1 0JL& «L>J^j (Jill ' - ) I j J * ' ea J I <j^-i (j-*J 

J^'a 3 K ,-,, a aSilJt dJJJLS'j ,2 ,j\U\\ 3_<JL«JI Sjlj^J! ciUjj J-«^2 
aJ-tb ^ I c li I i"i II (<u jJ ( _ ;r IL>.j ij I t"II julj (^r^?- J!_j -HW-J I d^ Ct^T ' " \j^l 
«1_jJLjlj1 3jIj_>JI «L>.j_} i-r-^i (J-3 _t-a -3 _ ^' *— ' L-^ * ' ^ LilLLA f, fljj i tifl '"«■ lajt^aJI 
i3_jjj_iJI /-«M cLaJll ^ Ir (j^>- J? 2_.»_.jUtl j \l ,^tl _!/- |jL*j£.I 2 jj I La 1 1 

Jill! j<i*i nU sl^Ji ji «m 3jij^>. 4^-j.i f-^j-j « ^jj-^' cj^Lcmi ^j^ 
32LUJI (^Jl *^sdJ! Lai i3jjla 4j>-jj 800 <j-a ji£l ^1 i^ji>J! JcLilll Sjlj^. 

^q£i 3-j^!lo £ ^>-J-i 2500 (_£jLvuj 3jIjj>. d^-j.5 ^\ (Jjj^a^J! j_L->-l (j-o «Lj i " 1 '"'II 

.4_uL>J1 CjLilaJLLI £j tj t'r> ^£-$\\ j_a2LJ (j-uJ-J 

t^l^-L^sai CjL1«jlI1 -3 

^Js 2 ij t U 1 1 3_jJL*JI 3jlj_>JI CjL>.jJ (jlr l-i-UTlL! 3_2jj_LaJI ojufc *_pj 
dU , ,,lj i ,j\j>.j|j JLl^JI tLUJI (ji^- sLajj-LaJI 0JL& Ajjjjj i(_£jlj^>JI (Jiitl!l <Lu T~ 

cj^LcLinJ! ajjt (j-o gil i ..I i H jjljj i5jjLijSL!I cjLjSjJiI ^j*-*; «_a «LU (J^LiJ 
LgliJL*. ^1 MjjLijSLII cjLiSjJiI Jjj>jj (j-^Jjjuaj jr^? - ' "Sjl ^\ *LU (Jj^tL 
^ L^oljiieljj/I (jSUj (jll! 3jjLijSL!I cjL£j_U (j-a jujuJI tiJLL&j i3jli^Vl 

oJ_4 aLo! ■"'! • a ' II ^jLjs.I (jl j_i£. hj\j>-jjJLl^JI r-LlJV i"»M c I A'tl 3 I i nli i, 

(^Jl^^ (^Jl J i^" cr^b 3 ;j'MI Ijji.i'i 3_JL«JI Sjlj^JI 3^>-jj (^ 3_lUj_!I 
j_oVL (j.m t oJl& 3_<JL«JI SjIjjJI 3j>.jj j^JI Jjj^j^J! q\ i3j^1o 3j>-j^ 800 
V 3_jji3_(JI i-.M ^1 a tl ^ 3jjIj^>JI J^IjjJI (jLa LojLi^ LJj^i LiSLs J^mtl 
Lijjf lil (^jdl Cj^jJI ^ ^5^-° ^-j-^ 800 ,jjj ji£l (^Jl Lgjjlj^v 3j>.jj j-i3jj 
3j!j_>J! jjuLesjg (jLa 3j^Lo '^j- 5 800 (_gjL^uj 3j!jj>- 'i^-jJ (.^-^ iJ^La^ *lj^>-| 
3j1j-j>. <ij>.jj j_Ll cj.3-^- 3 tl)' ^J^> «L>.jjJl i>j_a /j-^- Lajlj^}-^- 1 f*j ^^ ' " iS^' 

Cr^l 3-jj lj^a> Lj-h-lSCJ I CjLlLsjlII JLscjs (^ G£p.l (j-^' ii^tjJ! Cjji .^Ir i 
4^>.jJ 650 t_gjl i ii J Sjlj^s. i4j>.jlXJ r-Llj>o (jjJI CjLSj_LI (_)^a-»J (^l (Jjj^sjJ! 
jUj^IS" 4JLcLio u^ «L2j^laJI oJUt aj^jj , 2 i j I U 1 1 Cj^LcLaHll «Ijj>-V 3j^io 

dJLjLjjL>J! ju-uSjf J^Lill! I jut (j-o jiH-Lj .«U! jLkj «_o(FeC12) 3jjuju»JI 
(j^vjj ju^II rLtil iox.j (jSLIj nj^jj jli^JIj dJLj^KjijjLji^JI (^ia^Lxj (Fe3 04) 

(_^a>Lj-"i ml ,j_o J-lVj £G_LJ /«J tlj^LcLilll 3linli,i (jl VI J^Lilll IjUk <j£ 

.-.\l ^ I A", tl 3 I m I hi JLii"! (j^i jli^Ls diljjj nij^^ *>° JjJ^»JI 4jj>1^ 
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ftXiXiJI fciiUJI LipgJgiii 

jujuJ! ju i ii£j? (^Jl jjKll SlsLUsI ^ cjMclilJI 31,, .I,,, ^ 5_^lilJI <2L»JI 
«Ulj(Fe C13) dijjLjjijJ! JjjjK 4la jiiij lLLjjjKjj J-l^JI L> A J aL>.j (Fe03) 
i allicJ 3_uL\!l 3 St-»JI (_ya jLjLiJI JjJLsJI JjjjK jl , U -w \l jj i(j\a- m^j^lj 

^gjJLaij <tjf j^a <j-Ij^' 5-SJL=JI 3jI ju ^ Jio ^ JJ1 jjjujusJI JjjjK j^c 
^ I r ^j aj J c I allll lJ JS SilliUI 3 S 1 -»J 1 j i<j-Gjj Jju jjl£ ^j'j^ li^tS (_yic 
ij^Kj(Fe C12)jj JjJo. JjjjK j^JJ 4L^j (Fe CI I )dL jj ju»J! JjjjK Jj-L^j" 
(j^-jjju-^^l «U! Jj^o jj* cj^icLilll 31 , „1 , lit w °-t j »tl 5tjLJI ojSLj lillju j 

(Fe C12) 4 _ ;r Jj^/l d ~JJ "\' j_9-^-*- :> <-l' ^dj^^ (_^o^La-"u .il SjLclj (j-ea- i n^jlj 

OujJjAjI ^j -^1 * *-»**' ^1 ) CjLjLujI Jjljjl (*3-*^ w *j * ga 1 1 c_i_j£^HJl 4_ilaX. (_3 
JUu . (j-\j>.j)j JLufcj U^-T ' "J I (j-Jj ?"-il (jU-*° *^jl-JJJJ-(iJl 0J-& sLaLLaj ^fl^cajl (j_a 

3J2jjjca aj * J«* I alll 3_lUx. (jl ij»JI (_^JI (j\j- 1 „^j^l (J^-^jj ^j3ljJjftj£^JI 
i_a^L«JI cjl_Jj£La (j-3 (jjl^_UI ,j_o 3JL>. (J-Li- ^\ (_£jjj (j-J' cr^j 'I'J^R - 

r-L-LiI (jJl (_g jij_j V Ijut (j jj i a 1 1 i_lj^1!I 4_lL*c (jl TcualjJI (j-aj i(_£j->JI 
r*L_Ljl /^-Jl (_£ jjj (_£j-j>.I fy jj i<~> c_i_tSj-j '"«■ jj o c t_£Jl_L& (j5J i(j\3*jj jll^JI 

(_^al_^aILau Liajl (*J-2J ^>i— iJL 1 (-J3 j-a_u (jJ-tl < JL*JaJl ^j^** > (jl jl ijj-o-Jj JLl^JI 

. (J-o*jj JLl^JI (^^-^l- 3 r*3-^ Cj^LcLcjjI (j_a d 1 1 ill i ii Jjljj gj-LcaJI 
t_x_jJLj/2l ^yjj sjjaJJI (jjj (jua-jjJLi^JI r-LlJV 4-ZjjJa aLo! (j jl (j^e-i Lt 
CjLa>l in a £jj (^Jl VI j-oVl rL^*J ^ ^1 '3_JL«JI 3jIjj>JI iTjU-jjj SjJLJ.! 
L^j^'C i"ia L^J <L2jjJaJI aJJt (jl VI hj^jj-jjJLl^JI «_ui^jj t_JL*ia]l (j^s 4jujiIj 

oj_a S^LoS «_Lj SjIjuJI ( _ ;r flj5 .slSjLJI cj^'C i~iU ^jc i ^l"-^" (^h-!! sLi^LJJ! 

i_!jL*jJI (_)-a*J (_jJ2 'LJI (0-^J ^j'j JaJI slj^. al ( _ ;r 3 i UVa '/2- I (^Jljjv <L2jjJaJI 

(^LiitJl ,jjj j-j-iia Sjjlltl 4KALI Lai . '/9 (^Jlj^ (^Jl S«LoSLII i.-ili^j3jj-g^J,l 

' U-LalLxuj (j-^^JjJLt^Ji (j-a 5j j iS Cjl_j_aS /tLjJ] (jl (-j-i-*-3 (_^ Jul J-a^t I 3*LoSjl 
0J_4 (jLs Cj^ S, i"i 1 1 oJ_4 fi-^-J-? lA-' •fc-'JLstiaJI (j-° '-^ c L«-^"lj CjL>.Ljia 
2 al ta It u 1 r J_a_L«_) L^JI j)l S-oLajVI Jolj^JI ,jjj j_uSL!l 7c_Laj 42jjJaJI 
42jjJaJI oJLA (jl i4-ujjij jliil 4jI tiJLLit jJLu Vj 4^Ltait j.i .^. n < 3jinn .'litl 
CjUej^I O-cSLaj jj Lojj5 Vjjj5j <La«^La j-i^l •*■ J 1 aj 1 ■■ (j^>- jj JLl^J I r"LlJl ^jjs 
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jj^s L&juc ■x s ■ ^" i ■■ jl 4jLu«J! 3* Lis" x-Sj <j-a (JL^JLl I jut ^ 4jjL>JI 5-uiL«JI 

.7.12 -10 frc 

:iujL«_iSjjjJiJI ljLlJLojlII -5 

CU_o^ ^-»- , ,. A* .11 Jj^jS Cjlj^j^fljl jj-a j J ' a rt /rLlj| C~^ ^J' 3*'' 0^-^ f*3-^ 
jiUaj r-LLiV (_gj|j_Ltl r-LoJUz! (j u , u] ( _ ;r i^. (J-«-«J <^r-^' ^_5J-^' Cj^LcLiLI 

ajuc i. i i i n i j-j-aJLul jj-^- 3j_l*-) 1 — "'j "-* 4- iL a j tJ 1 <>j_& ^jl j-;tc .CjLJjj^JI 

A j I <i <tl oJUt ^^ ^jji.1 g| IS i"i a LilLutj . 4jjjJJI Cj^LcLH! aJJt (J!lo -^y^-J 
Lj-^jiS^j-a 3 Si dH i "^ J Cj^r i uNj^l (^£. ^^^^-JijJl-l^jI ^J i -^ * aLl3J1 3jJ)j-u3 /^-Aj 

: £**£ j fcdfeJ f u XUmmI I 

iLjJLs- 3j_3jJLU JijJSjJ! flj-JI J^e-o Jj-LseJJ (OJ^Lo -S^Sj ,j^j>. j|j JU4J I 

(jLa !juj> (^Jl S^LUsVLij idjVLjJ.1 iLaLs" ^ L^L*_a <l!}L»I (jLSLaVLij 

tLj^Ljjt ^ <ujij^>ji dyi mi i»yi -i 

J S li •» l<^~ (JjjJI (_)-a*j (_j-3 L>JL>- Sj^jIlL! jL«JI ?-i3->^ Q" ' <"' d)^ LSjLji 

jLiJI /~»IMjU . ..I ^£1 jj\j>.j|j jLi^JI 4fLj<3 (3^>-4-i iilIjS» ' jL«JI (J J-J LT^JJ-^'rW-" 
^ ^-jj ' Ji 3 u> ***' ' "' (j-S-4-i •« i^l ( 11 2 1 ^j '•*'< i ^ j**' ' •• 'i ^-^rHJ 4_jJL>J1 

jj ^~j JL>J,I I j_it (j-3j iJjLli! 5^3jGj jl oLlII (j^ '"" 1 Jj-^jS" I ' eaj I 
jj^>- (j^jjJ J <j tLa . Jlj^jJI ,j_a Oj^lC (^i^. ^1^0 Ji^>- SjLjLij jj\Jvj|jJ-i^J! 
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ftXiXiJI oJJUsJI UpgJgiSj 

CjLlLjX. (J^L>.j <Jl <- t - t - U , I jLiJI *_« 3jlj->J1 ^ya 3j_u£ CjLuii * ) J-*- u J ty^l L5-L9" 1 

(jJIj^S" (^1 jJsljJJ ^j **■*,' ( _ ;r 3 g| 1 1 nitl oJLfli Jj^ijj i <* a b -- 1 1 3j!j_>JI (JL2jjI 
(_JjLujj jj\jvjj JU4JI Jl m"i 1 11I jl ij <n*i 1 hU JijJS^l! 4jjIj_>JI 4 ojiitl (j-o '/30 
3«Loi (j_o »-3j_u-uj 4_i£ 4_Lol£LII 4jjIj->JI 4jsLLaJI (JyaJ*_o (j-o 3 >l flj 1 a" I ^1 

.(J !>!»•* I ^ j It* 

aa-jLj-uj (_j5 4 lm" 1 nil sLa&isJU Cj LJ3 jj^»J, I plj-il ■— 'djj _"-* L?"T"JU' '-d 
3jlj^>JI CjL>.jJ JLjJ^jj (jj_>Jlj (J-Z-LLI 4jj1jIJ9 f 1 ^"^ _W^ licjJIlil (J-2-JI 
j-i_u_ulJ (J-\j>.j)jJLl$J| (Jl q***( i 11I J i(JJii]l i_La_iL_u^J _''""""*' ^aj9aj| j y* ) 4_jjljlJ| 
j^jjISLII) sl^JI *-o JijJS^JI "rj- iLkj JjJljij i^jj-u 1— J Lalb 2 ^!la Ciljlj 1 nil 
f LojjIj 4JJJ 4-ii. raSL-tj CjljjLLaU joj^Lo -ij^J (ju>-Jj JLl^JI (jLa liU jt£ . (j^J 
i_i_Lfliej ^1 j^jJjLui I JLfli (jl 1 LJL>- J <n>~ ' hU .ijJS^JLi 4JjL2-o 4jjIj^>JI iQ*j^ 
* 3 ** T "** S^LjJj ' . 1 I taxi 1 ■■ jji-VI t_uL>JI (j-o 4_iSLI ifl^-il tall ^Luj-VI ijjj-ll 
j _"' rt (j-* (J^' L^ ^*JJ ' »J L)"* 1 C -?-*^' ^^*~-J i-r^ *^J'J--**^' d T L)i '—'tP* 

.(j^Vl jj^aJI ^Ijit ^ 

:sUjb»jSUI Si <Q 111VI IlcLuuS -3 

(j-O I J I IlLxui Uj-^>- J'C l"l" (jj^JI LlJjJJ^I 3.C.I f I r-> ( _ ;r 3 (j\J>-j|jJLL#JI iJ^"^ 

oJsjJI j^a <LjjLj_lSL!I Sj h mVI 4^.1 ii^ (^j .4jjLijSLII Sj ■> m^l 5x.l ii^. 
(*r^*-jij^44JI (Jl <n~ i ill (jl i (jJl-j-lLJ I jLiJI (jjj (j^jvjjjtji^JI /^LlJl (alj j-ua L>J I 

(^JLsJI j LeajJI (_yi 5_l*j*V| 4jLc. (_ya j_al SjjLijSLII 3 J ninVl 5x.I Ilo ^yfl 

SjulJ^II «JL«JI 5^-U-j /oJUJI ^ S^SI JJJI 3-ojVl /a^Lil! IjJaJ JiS'i.nU ^j 

.^JjLljSLII OJhiiiVI (jJI 

t^Uiljj^SLII AaliaJI JLJ^J -4 
JLujj i " * I La se rt ^—5 CjLLujjUU Jj^ji (j\^.j)j JLl^JI (Jl o ***u nl ^jlS-aVu jl 

^Ja 3_ul ;j j<tl 42LL-JI jJj^ <JLwa^l jjSUj dilJSj .5LpL.j^SLII 4^UaJI 

4Jj^i. CjLjISLoI j-3jj JLi^QJLj ' . aLalLu ■■ ^ i2lu ■■ a (J\j>.j|jJLl^JI (Jl ml. nl jl 
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iju>-jljJ-L^JI (jl 1 1 1 oj^ I ^La i4jl3jHII CiVI a»*i 1 nVI u-i 1 11 -v 4 a u se a aL&j>-Lj 
Jij^j CjLjIj^>. ( _ ;r i 4oLulJ uJ t->~j liili (jLa Ciljl j 1 ntl (ji .jjJSjlb Jatli im 1 11 

aL»^>.I cjli dsLilj^i. ^jJl ?■! " t" 1 11 tfjut (jj_>JI 'LlLq-c (jl j-^ 'OljLujiJi 

p!j_il_i 3_jjl_2_a <j-u>.j|jJLLgJI (j-o f«j*->JI 3jL>.j ( _ ;r 3 iiJsLLaJI 4lJ3 i. 1 j 1 hi 3j-fJJ 
CjLijiaiaj ^yfl 4-lHc J'C i"ij V JL3 jj^jvjjjLji^JI (jj^i- O' Jri^- <i£/»-3[| AJ^J - " 

dJLjjt (jl j^c iJjL-u jl jLc. J*\ i"n (j-evjjji.LgJI Li) - * - 0^-°V^ (J^ Cr^ 
(j^j>.jljJ-i^Jl (jj^i- L^J J 1 ^ S t j JljIjJJI (j-a JLjJLkJI L#J (jjJti! (_£jj>.| 4-Zjjia 

(_gjl_«_L^ i_<-£j_a (j-c SjL^- j-A jljjjll^JIj 1 HYDRIDES CjI j_jjJ_l& J'C iu 
LF^fJj)' 'j<i" O * ''Vial sLi^sLi. i-di l La-i (_^I' (J.}l*JJ -^(^(j^jvjijji-LgJI <j-° OJ^-y 

t L-AvJ C J A^_LJ LLlIJ I J J_jJ_>J1 jl A^_LJ LLlIJ I J (j£_Ujl *L_Jj-aj AJJ 1 u_jUmS 

1^ a-Se 3» ^-^ J cl^^JIJ^^' (j-* ^^-^ ^J ' *"*" rt d **"~ I Laj 1 ■■■ 1 ^llla AQ-u-u-j-LiJ. l3 
tj-i ^-Jtji ' J j Jl cjj-^* cji ^J-* l -*"I (j-° J-^^- 5 d uiAj Aa-u-u-uJllI (C^>* (j-a J-^' 

]}l (J_iL_u jl j^ u^ <" n *Li>3- Cj u j * 1 ^-> (-j-^ ' J aT ljI (—11 t^JsJ-J JUjJLuk JS i"i 1 

5_.jlUtl cijLjljJ>JI AL«-f (JjIHj (^JJ mJJ>J-u-u <ij| 
(jLb L$_La fi-ij^* J I (J-^»-*-U JL>- 1 d La 1 ulaj (j^^Jj 'jj J I ^j ol • *"• rt ' (do (j-\j>.j 

j_jiijj_«JLi aj_S_i (jl (^1 r-LLa-j jLjjlA-l^JI (j-a *Li^>^Liti<-ul (jLa jj^jxjijjLi^Jl 

(j^jvjijjLjj^JI ^j^l . v. ^1 (jLa I jjj ijj^l ALiLI ( _ ;r 3 Ci'ti J (jyjJI 3jlj^>JI 'Llo 

jl nf VI (j^JLJ LjJL>.1 liilj 4(_^jIjj>. i_jj-fljj (jj^- mi CjLiLa^, (j_a-Uajj 4-^a^iJ>-**( i ul a 
^j ^***"i * L^jI (__L»_aj d a '**' se rt 3jIjj>. CjL>-jJ (j^. (J-a-«J 4_aLL>JLI CjI JljjJl_l^JI (jl 
ALat I * ' ■■ a 't J_>»j i—LjLis ' d flllie rt 3jIjj>. CjL>.j^ (j-^- (j^^jtj 1 'jj 3 J 
I ^ u ) (^.iBjIUl jl L^jLj_a_>o (j^-a-i 4_uLc 3j1jj>. CjLvjJ cy^- ^J'J-*" J ' a rt 
(JS ili i I j 1 1 >■ la CjI JUj JLl^JI (jaSj CjLiLaX. » Lea *' 4«U-aL>JI JLA (j-a 3 ^1 eu • ■■y J 

4>jIjl>. + JlJjJLlA = ■*-! Jjj iJLlA SjLa + (jJ^».Jj^Ltii 
<Liajj^LL4 SjLa + (JJl^-JijJ^lA = 5jlj^>- + JJjJLtA 
4-m i ill 3j1j^>J1 d La 1 -ilj j I ^^^"*- ' (j-^-a-i (j-^II i"*l ^^ ' u"t1 j ^j ja jujuul i_dLlA 
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V (>t^ J-j-l-II «.l_o! 4iajoJ! JL*cl ^ JJJJU4JI tjj£j o^- Sj>alill 3jlj^»JI 

^Ijieli-u! (jlSLaVL (jLa jL^ill *Ll)I La I .^ilo 3in< uJI 5JaLL=JI liJLuk J-SjIj 
(j-a- Mitt S-^aii. £jj iSLJjVl 4jLJjSLo ^Jl JUjJ-LgJI Jlsei! 3 Hug Mitt SJaLLaJI 
j»ljLitl<j/l (jl£LaVLl 4Ji ^jj-xl JLjjJLl^JI (Jlsoj (JJ_9^J £}*->• l_£jlj->JI j-i>^'j 
CjL>-j.3 CjI]} 4jljI LcaJI 3j1j->J1 jj-a 3 Si aj 1 .. v Ij 4jjIjj>. CjLJIj^ti Cjl JUj JLt^JI 
.3_jj|j^>J| 2 ^tV.Vl ^yz jjjjJI ^yfl Ijj mi\ 2_Uiiitlt,l 3jlj^>JI 
(_yi ij jii" 1 ni l CjIjLuj/ fj£ J>jJ3j£ J <n"n imi 1 1 jj^-JJ-^-t' tj' 0-°j ""^ " J 
Jj j 5 se j 1 JLjjJ_j_A (ISLuiJ (^\jxjij JLl^JI (J-«i^>- J <>.aVI ^j-o d)^- 5 ^t- 3 *"' 0J-A 
d I <i **< -fc_a j 1 La 3. 1 «L)t ^—jliL^-lJj d^\j>.J)j JLl^JI £jja 3j j iS cLuii j-jjSjj (_paj»C 

aj-tb ^j^s (jLSLoVLi (jl i3jlj^>. ^jJl r-LLa_i LiJLa jljjjll^JI jj-o (j\j>.jijjll#JI 

ijjj^ejs ( _ ;r 3 (j^-jlJ^T^' (jjj-^ (j-° 7?-"-^' aJL*JI 3jIjj>. (j-o ajLajj-uVI 2J|_>JI 

.Sjlj 1 ntl 
S-tSb) gSUI 2 al LaJI J-jJjj (JS-o Cil JUjJj<jlt SjLjJLc mJj^-i '"'^ Sj-uaj ijJLijt 

^ dit j£j i2jj>j^JI Lj}L>JI (^a mJUjiI^I jUj (>t3.jjjLut J'C mii L^jji. jl 

jjl_i^l_o (J-J^X-jJ iXJu>- 1 L*i j miJ (j^-JJ^^-t' (j' O"'! (J 1 """*- 1 0' 1 ' ' > <J^j 
(jlr 3j_u^ Lj'j-*J J-^»-y J-^J '2al LaJI jj-a (_£>i-l JK uil ^1 2^.^, ,U1I 2al LaJI 

LuSD , I j ...a\ 2j.j,Ull j \l ,^ll ^yicj LJL>. 3U<"m.iU 2 aJgjJll .jjJb^JI ?-I^j! 
(j-3 (2yi a> jj J j j II (Jl <i »"m ill 3j^_j_U3 LiJLi j^c t_j-J-»J ^1 4JLa Ijut j^jj (j^*- 
C^L^j^^l^Liajjj^jijJLLgJ! r-Lul (jla Lblj LiSLs .2_a s }Laji£Vl oVUJ.1 
, - » I La-se a ^jSs jl 2_jj I j^>- Llo-iSL! I CjLlLuiJI ( _ ;r 3 liiti (jl^ *Ijj-u 'LjJLc 3jIjj>. 
4^LLaJI (^Jx. jl mSjij-JI Jij^jJI (jix. JjwijOuI^siIjjj/ 2_uL,j^SLtl 4^LLaJI lXjJjj 
4a^jGlt Jlj^jS (j^J>.j|jJLL$JI a!jLJ>-"m 11I 3j^3 JLi^eJ V LiJLa Lu» (j-o . ^ J mi <i Mitt 
/oJ2 4I3JGJI ^V SjJlLa 2jmi^ Mitt 4^LLaJI *\ jieljj/l ^jLSLoVLi d)^ lil }Lla 

21 !il JLjj-jjJIj 0L_»-t1 <j*-^- 1 "**'S l^J-^" d-Ji-^-ilaj (J^. J-°^> I ^J "^ ' O JJ 
(j-a (J^i 3j1jj>. «L>.j^ (-jJ^ L^J'J-^ J ' ■ ^ rt j Qj" m?J-*-" Cj Lfi_j_LLaIlJ I (>J_A ' 1 1 IajJ 



^16 






JijJSjJI j.}l_i^a_a «_a J_al_njJI (^ L*Lt3pJsl ^^Jl -IUA.VI ^j..A\ jj£LJ V (ji 

^iiSI (J^3 jLtLt JL9 t/^ a U II (JLj_>J1 ^j^> ' &jOJ i a\£ 3-Aj i^jj-jlB (J^>- /j i 'I 'J-aJ' 

(a^tjJI j.}L^a 1— alj i"ii ill (JL>- ( _ ;r 3 2al ult j 1 ,^ ^< jj\J>-j|j JLi^JI ^1 (jj^ (j-a 
JLJS i4jl «»*i ml J-jIjJ («Jj J-t-i 1 >i ,~..~.\\ j£ JjijJlill (j£Lj (oJ * jJa II JJ (oJLkJI ( _ ;r 3 

:««Liia_aLiJl 3j»jj->J1» d 1 *-»a (_£ (JJr!^ 
L#-jl 11UJ i«LLI ! (O^tS dJLut w a jjj V (j^* - (JjLIjI 4J3jlx_u-u i_£JJ! Laj» 
Lff-^JL? 1 -* J <3 ^ O'J 'JjJsj^ La La^j AjLJ-*i 1 iij 1 .1 «LU (ji J<i"r I i«LJ3JLi^>2l 
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La>2jJ jl (_p3j2l 3Ll>. 2al u j. i .^»« ^jfc untj ."ill 

^^ ^,1 q iSJ| 5_i_«_&t aJlIII J-Lo tjl m'tVI tiJjjl JLSj 
jjjjj JU (jl ^—5 «litjjLJ (Jl^Ja M t nj jj>- JU folia 4jLo* 

JLjjJJj JJ>il I f! Ml^ jjic jlj <l "ll r iLj J-«-«-J (jlj L^J^JJS- 

J Ml J II 3l_0~ (jyi^- J J A I I (J II n lilt I J_ULlt «L*-UJJ 

l^j^j. cJiLi L^jf jl>. (^1 J-^>j L$j ^LoaVI (jLa 

LnjLLa I gol^ <■"<» t < nt ^H-t' rQ-4^1 i ^J^* I ' " * 1 1 ) Sj * rt ^yJ 
jca^l ' - * I J auJt rt ^—b ^ n <a ilitl 4_u3_At 7c i eajja La_Li_^ 
CjJL>-j Lsla jl i ( _ ;r jj3m L^jIjj (_^JI LJj-k- 1 J-I L*^ 
jc_a 2i£ 3j-utL« 4_il£La gj n o ililt Jsaju j«j tcjjLIJI ^-b «Lat 
(JjJLsIjJI (_pa^>.j j_)_<_LJ1 (.g-ilj i." i IS i ii (jH-tl 3 a 1~ 3*X I 
(jlj-2JI (_^ lj_2_ij njLojijJIj (jLJ^jJI j<u*J-»-i (j-°J 
Jlj-C 4JI i_kj£j a^L^JI 4ji^. (djjtljjl *Li^i3 (<uj£LII 
i^LdJ (jJLkJI 3jl_i£. ^yJJ |_gJ^J jl JjJS (j u g M i t l 
l_£ij ' d ^ A^t lull d jlr ' d i --j * 4_t-£i3 ^—b Ij-dJ L*iS 
. (j-*JL>.L_u «u i lil^SJIj jii^ ilitl 

^ic Ciijiiil ^^lll 3j_uSL!l 3jg ffi^?l ojut (jSij j«J 

4-Sloj« (jL-ojVI ^yu\ I n~w 2 «l^fc_UJ (Jj ll if (J n <i ill II 
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ftXiXiJI oJJlfcJI LipgJgiS^ 

td**t i ii j* aj 4jLo* (-JS^jJj /^j-Ji j ^.Ijl^tl j*^q j^uSJI j£. 4Jj)J i ii a ^j no mil jL] 
d .'~J " JJ " * J^ O ..Sutl J |^>. | j_Ju j 4 i i nil ^Jj.^'ai a\l*.^lj jl jMlj jjltl'a 
i4jl_o* Ja^q-ia jl i ii i 2 1 -io^J C~^ *~~ ^9^' CjI j (_£ jjJjj (3^-JJ JS m ) Jim mJu 
(jlj (j ii n i"itl 4^jj>. Jj^sjj (ji flj I ■'-->-- 1 1 J^?^ J-" o^- tuJ ^' I (_JjL>- J-a3 iiU jjj 
w I c I_4>j_ljLjj 4_alljjj Jj .^All (_aj_Kj (jlj d j i mi i"ill d 1 1 nil (J^Ja u i i n -cj 

.4jLo- 

j-j^pj ulj-oJj cUl <i*"i i iiu ^ 5 1 ***' 1 1 g ^jj ^ tj^^^'-^J' d ' *"*** c^jIS l_4-ijjj 

( _ ;r 3 (Jjjj£Ij_uj/ sLbjLo 1— ij^9 sLsljj>.jj (^LojjJI (Jala 1 u2l (^yl^- jni i"itl 4jljI/I 

2 al Ult jL^yi JUjO^I (^ JjG ^1 cjljLiV! ^j! ^ ^.3 212 ^Vc 

pi » i'iVI (j^-^l (.a-se-J 3_3jji_aj d_<j/ljj ( -5 -^- sl-'JJ 4j<ilf 4-2jj_Ia-i dj i h <i i"ill 
(jl_j j 'I .^. 1 1 ( _ > ia_«_i (JjJLjj .O-SjJI CjI j ^^ d 1 iiSL«JI LjIj-Uj jj im i"itl 
Ot- i LL} cLa- i n 1 ^lIa Jjjj fQj <3_ii j-;tc 4^9j^>JJ LiijJJ (J^>- LiLiS *-t-aj (j-uji-uu>.jl 

3 < uiVl JI «i <" ml 3_j_iLS_o| tdjjl JLS (jjJLLci-jl jK I jl jSLI idili 4j*j^ 

«_S^o j-j-i^j £ Lo^j-«-oj (jL^uVI <-dlj.il jLa (_gj^tj JUIa 1 "i J^j^^ ^ j 1 11 1 i"itl 

^_iLi_ulj /- 1 11 <i Mill pi * mi VI ' Lag 5 1 ■■ Li'jj /^ j-jju j-* d LJ> ' a ' La J Q " Q '"'*' 
JLa3 .(jjJ-Lci-jl JjJS (j-°j-II <j-° <JH>^ Cr'l J^' Cr^ A^ L ^- i Cr^ **-A>^' 
Ji.jG» ^MjII Jj^ 400 aLjJI (jJI^- (^3 JaljSui (^JlJ^jJI t-3ji,iljiitl JI2 
^ Lol i»l" Mitt ( _ ;r 3 4_ujJjJI CjL^jvIjJI CjI j Cj^lJI 3'jJ Cr'l O " " '"'^ < *-*-^"' 
' ^^ 1 ■■ > I (33^J jjjjijJI (3^3 I ' N J g c CJL^- 3 (J " ° '"''' ^ * '"'' iLu±j« ^jl-3 ' kj^tajl 
LjIj3-!' (J^ 1 ^! J^-^J Sj^LaJI oj-it ji j^l^Jlj .« J^UaJI Q5^J c^! LS-^Ji '-«- a 
(^k: ajJL ^jdl 2jiiio Mill a^LLil (jjlmtl aI jiel^VLi l^jjlj Li^ 4-u^ojJI 
JJJ Ly " ,ei '"" '' pi * u< it I jl i na j^Ju 3<_a A*^ilj Js i"i 1 Cj^_ujI ,-n J q t^aJ (JjjL_u) 
J ■ a d II {—£ 4_i_a 3jl ^"' 1 - Ji' j-^- 4 - 1 •— ^i- 3 *- 5 »'' ' imj t_a_j_t-£aJl j^j La d laa S i ■■ 
.3jjIj^>JI ojIjT JjI?"I jUJI Jj^iJI (^3 «LL3t^j cr'M'' ^^J^ -^jM' 

IjJaj c\ oUtl j^-J (J^>* X-US^JZ ^yu J_U3J>.jl 4_t-£l3 Cj^ <l"(( ill i]L>> JS ^—l^J 

^j^» * 1 jl !il i«Ljlj)j-JI 4^t_t-a i-r^- ' j*J 0^ ^3^**'" fQj 4_iitjjLijl JLuL_u2l j2 

j«J i_dJj£ imJjj>.I j \l .^.« ^^ Ltj^i ^jj joJ L«-Lu L^-JI cjjLil jls j \l .^.11 

2 j in mi tl 2LaLl=J1 a\ jieljj/l ^ aJLoj wjl Jj'^^ AjiejjLlII j \l ,^11 j£jG 
(jLojjJI »l nUII JU>.| jl (j^ J^i La »l m~ii iiL sLujijJ^I tl ■ V> j < 1 1 j .--«^ C^ 5 " 
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6.i. ui.auj.il tkSlkll 

Lai '^ j i_A-La * La ' hjUI «t_uJU j' ' eaa* sLul (jjjj_ui^.jl 4jj_>»j 3.}Lcl (JjL>. JL9 
' JJ " ^-^M 1 "' c~^'-9 4_lo^LvuV! 4_ujjl1I SjLUajJI Ljj Cjj_&J>jl (jjJI SjJLill 
j j 1^" ^Jj , ^.^ ^t) j j ,", ) La (J_i z Jjl jj-* J^-J-J X 4_jLs a^LuI jj-* J-^-^-H ij-^ 
jLi ll HcVI (^Jl Jj^j dili *_o LUSH tSmioMitl 3JaLLaJI JL*-o (^3 JjUj) 
mjJlJ 3j-bjj_a C^JlS L&julj I £&) >■ J (j 'i 1 i"m £>£. i^-iLajU 11 (j_a ^>t^^ ^^-^ 
S^Li^il! CjLsjI JUJLso (jl (j-o lii! j (_j-l^. (J -5l (j-ujjj t^ "I ' "Uj i— !j-«-!l si nUtl 
ajj (Jj-Ia 3_3j_«_a dJJJL^j j i^mJIj j^LaJI a\I , ^s (j h q ."ill 3£j^e_i sLLajjj_a 
^J| LJj_La_ij ( _ ;r Jj^L<j/'2l (^jjlII mJjLojlXI CjIjUJI ^1 Lj-Laj ^J fU lalj-LtaJl 
j_jJLJ *_ o_j SjjLvoJI 3aagxLa.il ^ixxll «_o LtcLilLo (jL^ 4JI LJjU>.^J <J LaSI i^aa. 
4jlxuIj 3ij_«_o j-3jj Cr^ J^ lS^' J- ^' i4jJUj/J ^ i ii n i~itl pit mi VI ■ Laj S i ■■ 

. LijLlj (j ii«» Mill 4^j^e-i 

«-j| in II oj-2-" <_P'j' 0-^ i£>*^ *j-° 3 j i mo Mill SJsLLaJL aUiaVI jLc 

(j_a 4_a^S .sLiL) 2 * IjL^tlLj ^yJJ-jS jjjj^_Lj_u LlLjl AL3 jjl3 4 Lj)Jjl (_3 J '"-^ 

3^e_na ^Lu^ 3Jjbe-o (^3 dilij 3_o-L>.JJI LjIj-U JLjiIlJ 2 La ■ ^j; i_uiii>JI 
» ' i a ) aLs^S m£_} (Jj_«^jL_u (QjLujI (jl LtJaj] ^Sli JL9j . ^yj J_j_oj>.jI ^ i -^Q 

(_, Ir 3 j mo Mill 3j_»iVl jj£j^i aLs il 3_ii,io Mill 3JsLLaJI (^lc J^uu ^j^*-a 

sl^_$JI _}J_o_j-i (j 'I o mi II ^ * Mil J-jJjLj ^j* d 'j isLtu Lujj>* s^Lvo jcSL^t_a sul 

-i La « I 3_oL«JI 3 t mi II (jl j-j-c. .Sjj^LJ J*C mi ^Ir r-jLiJI ^1 «UI «^juj 

(J^x jSjSaI Ci )IS J '"-^ Jt_)L_ajl (jj-SJI (—3 Cjjj>* (j-"' ^Xi^^'-i * 'J"- 3 *-"' 

j £ ' * (—3 4j>oLJ1 3j1j->J1 (jLcJU-i ill J (j n <i Mill d ♦ Mil j-OjUJ LlljJLI a1 Jl3t~i < nl 

lLLjjQI >j i nllj (jjjLwl v^-L^aj Cj 2tjL»_a Cjjj>. * ijLstHJl i>J_A (j^- 5 (j-°J <(J_}L*_11 

(Jl <n~n ill 3j£La cJljLo sbl j£ jj Lutj . I &>gc.j >J U-a^Jlj (jjLaJjIj JLjJL>JIj 

j-UsLjJI L£sj (^a JLutl^VI juS (j no Mitl 3j>ji,V 53£jJ.lj 3 mi<L«JI LjIjJ.1 

» '" a rt I i n ij^ (_5 ^_u^ijl d S La ' rt (_5 JL>.jjij t(- i ,i o Mill (jj-oJl jcj_ou l_3j-»jj 

.£Lt^iL«JI Llj-LI J o«"i i ,ijj 3j£Li!l Cjli (_^-l^ J-«^-*J (j- 5 ^*-^' J&' 
4 j mi o mi II 3^LLaJI aI jjr'i i nLl ALjjjtVI j <i'( ill j uiC (j-oL\JI (jj-ill (_^-3 
(j i.i'ij-aJI joJLkJI aLS Jl^j tSjino Mill (jlj^^/l f j_Uaj_o (jlr j_i^pj| j n'milj 
d ♦ Mil j-pjUj ' j*^ o^- f^^-^-J ^h*-*- 4 -^ ^'j-* 3^0 (j-* '— tiJL^J OJ^ sLtiiJU (j^S^j 
.51 -19^ ■ 1978 ,0^ "^JLhh 1 'c^J^-" *L«VI j^j .5j,„^ m,II iSLkll .Jii^ , j, u ,.,r< (I) 
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ftXiXiJI fciiUJI LipgJgiii 

jj-ll i ii tl jj_a > * '^ L)J-^ lP^J" - * -5 l ^"-^ tiJLJ (*^9 i3jL>.1j Sj^J ^SJ juil Mill 
60 J-«-i (_^-l^ '..' ut3»JI (j-o j^jj lSJ - ^ d "^ i "^j; p^ Laj i "I 3lj-a 160 (j_a i_iJLij 

» * ' a 1 jjjjj^l £i olr (J-^3 jj-o m£jj>.I Cj2tjLs«a Cjjj>-j 4 «L»_iJt_t-a jjjj JLj-<jj>.j1 
U 1 .i\j-aJI (j'CUtl aL9 1747 aLc ^j ■ •»■ ilaJI ^ L>H-4JiI<-ulj 5 j r .> <a mi (jlj^i 
(J^_t-£a_>Jl j^a 1 ^"l-» , ,.lj « (3^-4-1 rftj-u I I 2 L_Aj-La_3 x_u «Lj_uJX. » Lcaj ^. m < ulS 

Lai 1 JUJLjJI j j^l 'LaL^ (j-^J ^Jjla <L>.j.> 1000 > I j * Sjlj^x <t».j.J (ji^. 
^J j , ,-. >, 1 1 j^a d " U , ,.lj < (jS_a_i 1 j 1 11 mi Lj»3 a-Lca J_H3 4jjl^3z (—iLui-jSjI 

. 4j^fLa '^J- 5 1760 »_Lu 3jIjj>. 'Ljj-jJ (jr^ 

Lo*^aJi£j (_£ 3juJl>. ' " * I jj LaJ ^Jj * ^^ t ^ ."■ ' ^^ J ui£ *_i_uLul ^jj-Hll Lai 
(jlj_3^l pj_u3j_4J aI 4" itiVI jlj 4" 1 ill (0-C.J il i2j 1 114 Mitt 2 al tail aI JLJt'm nl 
jt *»■ * la 1 1 ^ys\j^.2 L^-Lq <d A!"-*, rt ,a_j_aL-aj jq_i JLjj ^—b »l taUtl 7-L>uj d j i n 4 uu\ 

SjHoJl »l -air 4-jl^. jL'oil Lix. 1 M'4-" 3 jujl>. jLSlsi . " » ■ ^ tA jjj* jjjLti.1 }$<s* 

i*lj-$JI (j-o pj-fl-o (_, 1114 mi (jj-3 » * 1 aj (jLuLt^l (jLLLnJI aLJS J-3.3 i4JLLjJ! 
plj_i!l ( _ ;r 3 J 5j '" (j 11 4 i"itl 4j(jI/I (ji ( _ ;r 3 JljJljJI jjjt^'ll I j_a <Lx»Al (j^jSLjj 
dlljuj .mJjLo 1 La 1 "j ^1 r'Lbej 4JL9 Jjir^jUJIj JjuJLi 3j!j_>J! (JL2jjI Lalj 

)»_L4-i L-4-Lu «lL>- 1 _i <yl\ jLolIu ^ n 4 Mitl ^ * mi 2 ^- 4 i hi pj-aJLl ^jj-oJI 1 jla ^jLs 

J4t"i 1 11" J .mJjU.1 , U , ,|jtl i—lLii. (.hi n_l ditij r-jLiJI iJ l\ JL21JVI (j-o 3jlj_>JI 
CjL*_4^>J.i » Lctaj ) ' A I >■ 1 1 L 11 ca£ ^—b ^l^jl ^j.4 4x.j-iJL1 c-t-uLJ^I Lo^^J^_tSj 

Lai Jjljx Jj-La Sjlj^sJJ L^ljiia (jV IjJaJ. SlJUJI S^LiSLII djli 3ji,i4M.tl 
^j^l t_ijLtlt! (^ Jix-! ' ^' a j m'** ^-j-uLltl (jj-itl tfj^Mi MjjJI jj>.VI jjU~tl 

jljlj jj\j (j-aj iCjWI jjj 1 n"i t ^ j 111 4 Mill 4J9LtaJLl (J-4-»J MjjLitJ dJj^ejs » i'^l 
j j 1 11" 3_jjLa_i cJz I «_Li^s_i aLs mJJJI jjI/jjs i."i 1 n'^ji («JL«J! i—ijLajJ! OJLA 

i.-.»i>>j djL^>J.I a Jl^J 3_JL«JI 5-j.al ir-i"i^Vl 3riK~tl (jl j^c. t 3ji,i4 uJI 42LUJLi 

c-l U", , ,,lj SjjLiejJI iQll (_^i^. CjljJjiaj «Ijj>-Li jjI/jjs aL^J 1 L&jl mi'mI a La I ljL>. 
Vj 3_Lj_L3 OJL^ LjJsLa^ (jl j^lC. Jalj ^Li^ I , 5 J^L«_j La ^ t^»* 2 IT^JjJaJ 
O-jLi m^jvI ^ j i n a mi cLjjLtj Cj z 1 *_u-aj j-^JJ ^Ls dJJ!i JUljj . /.3 m^jUljj 

.4jljLL «Ul (J ji mi**i l ^a-^J LklJL>*l 
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ft.; in n m.I I tkSlkll 

I gla. >l (_^jJI '"'^J^J <j-°_9 '^J i no i"i 4jjLie-] CjV I » * i *->_' 4_iSLjj_o 2I SjLallL! 

(j-oj i(j . 1 3 i"i t l dSj^z. 4-njLit. (_£J>jaC j^a-A J_y>- JJJJ ( j ""» '" ' f-**- *^u 

LLajj ^—b jJLjjLo-u z I *_iLti q u mJI 4Sjj>- «UuLLa * ijl 1 ul (jl j^JJU j-jJlj>J1 

j_«IiLJkl pL«jIiVI (j-o Jji^"i 1 11" (_^J-!lj 3jij-U ^ j 1 no i"itl CjL*-<u>JU ^j£ 4-i^>Lie-]j 
(_gj_JSLjVI j«JL«JI I «i . I S-*.V Jj.^A'tU c.j .',-.jt I I JL& (jJI jj taj '■ 1 "J ' ^j " 1 ui 1 1 
i4_u_ aJ j_J, 4jjLie_i CjVI sl_Lu I 1 eaj I aLJS JLa£ 1 JJ4JI ^^ (j"n*J (j\h (_£JJI ijjjlaIj! 
S^JL 4ie-L^q (JjJuHiJ £jja 41tla • ul &J jj^-4-S L? ' " ° '"' Lr^J"* *_u-a jj_« (l)^- 4 - 1 ^J 

^Lu _}JJL>. JU£. j '"-^ x_<_uLiJI (jjJLJI jj>JjI ^—5 si oU tl N J J~»* ' ^3j"" /qJ 
Ol S j j La J J i_i_JL<j/I (j-C i. 8 ". se j II (_y3 ljJL>.| (Jj 4 j 1 ng i"itl 4jjLitjJI Ciijl 
(^^ 3_iJ_«JI oLlLI (_^i£. J J 1 a -- 1 1 j «LLI j j 1^ Sj I jL^>- sLSul j<u J-a^ i3jUJU>. 
*_jj_« J-*-* 4700 j La 5 1 1 gL>.l i u a OcjISj i<y u i"i" ^—3 jjjjLLjjL-u (j-u^i 4_uJ_a 
rO-^-ll jj U*. tl |_o| id 1 ,1 3 utXI aLj 2I ^yfl i_i JjlII sLU (j-o J^J-t i— iJl 23 /J-J-ijJ 

«Lij_^SLtl J-j-Ij-j Jj^>- o3^ jLU 3 L^j-k 3 cr^' 3j£Litl ^£ J r,~>-». (_gjdl j^-VI 

3_jjIj_>JI CjL>-jJ>j_ll (J I <i t~ 1 hLj dJJij d j 1 11 <i i"i II d » i"i2l (j_a a j i"il_j-a 
4-JLa (j.i^ uJI j^j ^yil r-j-ij-U (_^jJa J^-l (_p3jjilj £)-l>. il 1 Thermocouples 

.(^Uj^i -M^- "-^J"* (jJj lS^J^ '-*■" '-0 . J-*'^'' <— 9j-LaJ' (j_J^) I < ' M (jJr 1 mj 
jj_a 4_ljLjj_^SLII 4^LLaJI J7-LIJL1 ALjIutVI JL>.I (j£^ nut I oj-ill 4jl J-J ^«-o 
( _ ;r jt 4jjIj^>JI CjLvjJijJJ 42jjJa (jSj (oJj 1 Ijl i~i'ci\ -il-ij^ ^J "" ] '"'^ 4^LLaJI 
j^e-jjj (_^JI (JjIj-uJI a\ Jl^'i 1 nL ljJL>.l («-£jl Jj SjHill dJJj »l <ilr I J*.'~'^ (j-^' 
' 'J J 1 -^r3^ c^ (^ Cy° L^-ll o»**n nlj Li 1 1 ui 4_tia^jt_La 3jIjj>. CjL>.j^ Ly-^- 
A j i n <i <"t II CjL»_*3_>J,I Mjlj-lLs ^—b jj LaJ ^Jj • eaa> aLjILAzI 1 JLA c-^vLt-ia J^J 
d » i"il «_j_«^aJLl Lcjji'i jii^^l i_!^Luu2l uJt 4j^iSL»JI LjljJil O-ili (jl JjLji 
Cj Ljl^j-tkX 1 JLL4JJ '3-^ J^P* Lz^- d se -* a ' ' CjLt_<j_>JU OJj>.Jl15 (j u <a Mill 

(j-o (jjjLt^al ( _ ;r 3 Q^SJ2 L#jl dJJ j 4-aJSLo j-^.J ,* j''^"tl 4-Lj-m L^JLi d 5e La 1 u 1 1 
4_4-J^La (^a-iLt-a^. ^!i ^jLi_p ^^LLaj jl Jj^j_u 2I (j^ULi (-lLaj 4_u J_*_a d ""^ ' Q 
j) cLa.tlaj (—LaJLa ^jj i i^-> (Ji.1^ d -^^ < aJI )t_Uajjj d j i u <a ilitl CjLal JL^-"i < ttyu 
CjI ♦ ->J.1 (jL a^_ujj (_£jju J (jl_LS_jj_a 2 I a J se J < 11 1 JL^J ir-L>.jjl jj-a j^ol 
< _LSIjj 1 11 II j j V 1 J (_yi Lg-al Jl^'ii iilj dj 1 11 ^ i"itl iSLLaJI ji-uujo ( _ ;r 3 d -» U , ,, 1 1 
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oJ-iXiJI oJiUJI LipgJgiii 

*.\_c J< ,-,,\ OJK (^lll 4-uLij^II 3JsLtaJI JLlIjj cIjLUre-a Jji gill SjjLtaiU 

dj i u a mi «L»_iia_a j-jji ^LLu 1912 ^Lc (_£ 4_j£jj-ai 4^j-tIo *_a ^jjLjLUu (jLaj ut 
4-uLij < j<tl SJaLtaJI SaJacJiLj .j.^ia^ mJ->L«J.I Sikla ^ til! jjl joJUJI ^ 

1. 1 j i .m jj-^-aLc <j-° J-^' J-*-*-^ t -' 3 U -^ 1 1 jj| j_j£. iJalj jl/C 45^1 37 4^ol_JI 

. ^J^fl 4_lLL«J! l_!J_>JI i_!jjlu 

2 il La II aIju^-"i hiL j j -i * j j »l a Ull JL>.| (^JU-JI (jj-aJ! c^LLuMj (_ya 

iUi-L-JI i>Ll_U (j-a l-£jL»-Lu_>-U !j£\ I il Uj dSi-uJI i " 1 1 1 1 U'i a 4 j 1 |"j 1 dj I MO Mill 

aI a" frVI pi i n"l CjLLlj^LUI ' sir l.\$ mi J-ii3 i3j i .i <a uJI 3al LaJLj I j'^'a i"j 
J I i II I juk <_,_a 2 il La 'I jjl_^a_a (jl liilj (jLLJI ^yfl 3 j i, mi Mill CjLjLa- miILi 
2j \l , V.al 3_ajl j^mi jaJL«JI (jl 3j_&LtaJI aJLA jl mm il mj-^ J^.L-u La-aj i^Jjis 
jJLi j^>. VI oL^-iVI Laij . CjL-Lu^IjJI (JjIjI (_yi *Uj-i -i la » a Ciln mi 4jljj/Ij 

l£j im jl3 "' ^ (*JL«JI ^La jJLa t 3j mmi Mitl 3JaLtaJLi v^j^^I 31ajG ^^ m^'I 

^j_a j— i l T i A j! CltJ-u JUJ i L\jj-al ^—3 ^j n"i < nj MiLt-uLa J j* rt (j_a /pj-^ Lz^U^ *^ ' 

3 j j I" ^ Lfrla-ftl ma mJJLoj 3 j mmi Mitl 3^LLaJI JjS'nia J_a3. till jjl JLaVI 
4_ljLjJI t_!j_>JI (jl J-J-C i(j-Sl i ii II 4-J-3JLJJ =Ll>.LjJI oLlLI (j-a CjLj-Llo-VI 
2alUttj,UA;tt j .^r- jaJUJI J^i-J dilj Jju l^t j'nt JLaVI 0J4J \jo. Citt'nj 

.3jinq Mitl 32LLJI ClsUtjf J^>-ljJ (jJI mJj] La-a 2 uajj.jj| 
ilajGjI ^yfl 3 j mi a Mill 32LLJI aIjLJt'iiiI _jjbJ <2jLLu>11II »l air j>Uol (jl 
La 0-30 rjjijj ■"'! ajxtallll oJUt (jl dlli 4j^L>- 4ja itil '-. ' ' ""'^J oLill (j-^J- 1 n~j 
50 JjL*jj V (jjJIj d LtaAse-tXI 3jlj_>JI CjL>-j^ Cjli 3jj!j_>J! 3^LLaJLi i—Sjjij 
S^LiaJI aIjLJ>-"m ill (JLaJ>- ^5 4_JLn3 ."»! ^j .U'.tl ji»Sl (jjs (_^-4j i3j^fLa 4j>-jJ 
^J& ^_wjl a jjS mi 1 Lft-iLtfu L^Jl a «J i "I /Ltj%-] La^a Lxjv^aJa_iSj I ^Lj 1 ■■*j 4 j mi a mm! 

.Ci'IjJI oli 
^LLaj ( j_a_u3 1 jjfl . ^. "- rt CjI m 1 n a~»*jl ^-^ «liLLajl p^ooJa^-aj a I a"i itt 2f I > a**i 1 ut 

4 » 1 iilj jLil Jjlj La_j£ I 1 jl (jL^ (jLS^Lx '"•! "->-- till!} (0-C.J-J (j^Jj ijj^Jjl^I 
cljlij^l"ill(_Lu KjJiOLlk:! 1954 aUJI (j-a^-3 j 1 11 a Mitl 3JaLtaJI a|jjr"inl m^ 
pLtjIiV I Jjoiejj A4-2jJ (Jj'CIji nil (j^ » 1 1 aJ (j^J' djina Mill Lj^Liti! L^>.LlJl (j£, 
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ft.; in null I &3UJI 

.(j^.1 ;Ui^l j-»Ja Jjt <La}Ual ,yi 1958 *Lc (^a (jJL^jjJ! jU^V! (j^W 

^^.3 d j 1 1, ^ ."ill Lj^LJJI d j <a ffil (j-aijj 'J^i' <j-° lillii d < j"" i nj Loj Lia^aJjjSij 
i; I ,'^M ^ykjM (j£ aJL^'i i ii U ( _ ;r jj/Lj/2l 2J9L2aJI j J l^jO L3JI (_y3 sLUajJI CjLkjI 
1_£.}I JLJSj imJjj-i J c I a 1 J <Lul ■ V»Atl <u£j_tl JUjjj I mm" i ill I jl » xLaJu lj-fl> 

(JjI i no (jij ^L^aLi. 4 j i im ."ill L^LiJLi ALjjjtVI 3-sLjj ^\ ^j^u^^uAl cjjl>JI 
jjjsj iJL>JU I j_a> (^.a 3 j «i /h? ol i ,3-SLj «J 3j >l ■ ^"aVI i_JI^j>JIj 2 ^Kitl 

aI jSlI »1 «Utl j^Lol 4-Laj_oJI 4a.Ljl ^1 -I i a a 1 I Cj^L->-j dol jJLs jj>.I ojLx 
OLaaLtXl 4_ui£ (j_« _}lj L4-0 /- ' n <i I'll! pU mi 1 (j^. d J u 1 -^"j d ♦ 1 uta CjL_uIjJlJ 

.a_u^iAJ! 2JaliaJLi a^aUJi 
SJaLLaJI jlJjj (ji^. iii! i jjj 3j nig £JI SLaLLaJI cjLtjt -i la « " j^>3 jlsj 

(Jl m"n 11I (jl ^jl\ IjLfli ( _ ;r 3 i. < 1 1 nil Jjjijj i<USL«-U ,3^1^' ' a u se 1 j 4_uUj gSJ| 

1 j~ 'jj 1 ' j-J-*JJ 4-UUj gSUI 2J3LlaJI (jV lj-la-i f-J-ulj J'C mm pLJu JLS sLjj^SLJI 

2 al U II < 2 al Ull ^ mJjjs-I JL£-<i/l (^Jl 2Jj < jm; LjJjjjo (jLSLaLij 2< miIjJI 
(Jl qt~ i nVl (Jre_o j^ " ^ a j La i « 2J3LIa CjJSjJI CjI j ^a (^-&J i4jSLuISL<1Ij 2jjIj->JI 
9. 1 M j S. 1 1 J_jJ^j (j^^ ^^J-"' ^Ua^t-a (_3 (J_t-aj>o <^_uj^rlJ1 LfljjLJl (jl ^-Jul^j 

j^a "U;-^' Cj4-3r '■"" jl ^'jj-Jj-f J j* '"'" jl 3«Lu3^U L^JI mli nl (j^*- o^^J 

.22LLJI aj^i c £\-frd\ JLuLl^VI JaLi 
■"■ 1 i^a-j» La ^JLCj-i-o jl ^ij^Ja ^ 0" i n 1 j«J «Lt-a_o^jJI cLaLIajl j-t-ax. £>^v9 
5tli dil mi j 1 nil (Jjljl (j-3 (jJiLkJI 4JsLlaJ! ^-taj JLlkj^ (^r^ ^jJ^>- Cjlj^Iaj 
" La a < j jLcj («^t3 jj^ LjJK Mil 1 ^ I" ^ 1 » iSLlaJI j 'I ca a jU 1 »! S^Ljj I j '"* 
3jJJLj»_o 2 j j j A ~^ V I 4^LLaJ| j \l ,^% « ^jL, j^c^JI jLjljl IjLfli ><_a Jj^ljj Jl^J 
(j_o (_^al_La V <iilj i Lflij_j JLiJJ Lg-blj Tii 11I ^°i jlj n"i 1 11VI (3^>-4-i «J (J^^' 

1 J-fl> i-r^" *— H>^ JL9J « 4j LaHJu-o j ■ la d * 1 1 (j-* 4_a^_4J^ j^jI j^Lt-a-a ^>^ tit^t_JI 

2jjl"l 7=-<iij-I.I jj i^U LtjLpcLi 3jl jL^aJI j^j-o 2 h.io Mill 22LlaJI oJlo.1 (jl 

(jl CjulS_a| j-^JJ *-& J I' ^ tj? Jill jj^ 4^LIaJl (j_a j mi ill CjLa*LLL>.l ^j^* i 

J ' '^"' ■ ■ t ' (-3 I j" ^ ^,1 , ,. rt » , ujj 

2 al u II cjL»_il jl mi" tl j_LaL>JI Lziaj (_ji>M} dil M-t j 1 nil SjHa cjJl^jI/ 
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ftXiXiJI oJJUJI LipgJgiS^ 

jLSj i4_ujj>J! (JjJ-J! I J * i ■ *-" jj-aj (oJLjlII JjJ) < la » a (_^ I gjl SjxLajj ^j i ii <i Mill 
I i aj I Jl^jIuJ^ CjVLsJU jVa JUJLkJI Jo oil! A u n<i Mill d a I U 1 1 oLajl Cit i hjj 
JL9j idj i no Mill 3j^>-2l a\ JLi>-"ii ill S^Lfl^ 3-iLjj C"'! -- ^"*-#-^ Sj o*i i ii a Cjlj-^olaj 
5) gj>. 2 1 i d 1 "-»- ^ » j * - a **' i (*3-dJ CjJL>.I /j^-Ii CjlSj-iioJI jj»a JUJUul dl mm 
m^j" i n U (ji^. dj in Mill SJsLtaJI )«-^3J ^yl\ j j i'i i i ii j I JUt 1 1 j *jj i uJJ d j i nn Mill 







^no Mill ^—1! 4^Lu3 2U -n Lcaj /jy-i-Ii ^ j i ii a ilitl «L£.^_a_>JU («->tJ <_& jj_u. 

^jl\ M^Lual jLaJsI Ljia j_uSL1Ij 4-u^ljjj i_^lji 4 1 1 n" Lj-mflj 

(_L">-jj ^gj l UlX lj j-Jj-Uj (jlsj^/lj 3j_ltjJlj J)jLLa£. (_y^ 4 ^1 II I ) i"it l 5x.j-»j>J.I 

3l_j^>. Jsa^>*J tjVI /j-II t.**i i"i i (OJ j^pDj^l si uj i nLj .^j^oJjj (jaajJJ (J""^" 5 J J 3 

t (Sl^aS (j_a j-pl ^j no miIIj ,^£js>. 2 1 d j i n a Mill Mx^a-a-^JJ t i^l^aS jj_a tj? I (-r^- 

iaIj_c^o1j£ 10*1 ,986 (^Ij^v Lgjjj i \ Jj J 3_<.aTlJc.a 3 j i no Mill <tcj_«_>J,l 
■ 4« a-vt-j (_, in o Mill J la L!l 5±£ J-«^a ,j_a '/99 , 87 ^yJl^x J->L«J LaaAj 
I ,4 ^yJl^j. ^ ii a ui II j La a » LjJj .<_p=>jVl 3±£ jJLS Sj_a i_ij| 333 (jJl^vj 
Lai ij-La^aLp 12800 j—JI^^ i-^ m£J-I1 lP^J^' J ' 4j j Ld_a j-Laai-p Qa_U-a 

j_La^ljS (j^jla I 50 ^l^jv * I u'^ (j ii o i"illj <_p=J 2?l (jrtJ ~^* ' "^ 
Lxj>.LaJLJl ^LcLoJ (jL) Ljj ' a C »l olr (_^JlI Vaj^ jii^^/l 5jjJiiII Jj-SjJ 
^j^-> * I )t_a I j Lga * i (^\j>.J)j JLl^JI ^jIjJj J)L>tjl 4_t£, ^ilujj jnn Mill <j£ CjJL»_i 
^j_a ^j^oS-u gj n o ilill ^jl «U2_l^>. i> JLA jJaJJI d ^3>.a tsj>-j-] La-oj . a^o-lLl^JI ^jj^aSHJ 

(j^J>.j|jJ_L^JI g| J I ii I «_Lj j)l '(j i "J 'J J^ i"ii a^-lLl^JIj (j^J-jljJ-i^JI (_gj l^if 
m, j^i- 1 j-i^5 LuC (j_a Q^j yT i-i-a ^ ii i "i I, I >j->JI Lalj '/■ I 9jjlj < jllj '/80 j^Jlja. 

aIj^.^Ju^ 10*6 J^j^" p~j 4Jla (Jg.LfllJI I j jt 3^-j"''j ' jr*^j J >"'j'^j uj^^^ 6 ' 

(j^jtj jm mi II 4_Lji LjL>-i I j)l_J ''Lj-ilj Ji ( _ ;r 3 ao-lLu» (jJI (JU>.j|jJLl^JI (j-a 
j\j <i~ ( nV (jH "^Jj ' J j ll (j-a u aSj La ijJLuk (jl Jjill (jSLaj 4JL9 jl j"ir VI 
. 5 ini QaJ- l -3«l 3 i na^ (jJIjjJ ^jjj-LajjVI J** I al!l 
(2) Kopal,Z, The Solar System, Oxford University Press, London, U.k, 1972 PP. 6- 9 
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ft. ■ mi n mi 1 1 tkSlkll 



(j_ajL£ «L>.j_} ^j^-iLa 20 ^—Jl^x L_AJ-^j— a j—JS ^j no Mill 3jljj>. «L>-j.} *-uJ 
3-».j.> <_aVT 6 tyllj-^- A- 1 .' ~ '"I 5_lj>-jL>JI 2 axLaJI Sjlj^. 3_».j.J Lol i(3jjlo) 
j_La id i n tLalba 4_jj>-jL>JI ^ ajlaJl 3jljj>. 4jvjJ (jj£j V sJsl^JI (^-Sj i(jjitlS 

J^H 5 5 jl>^ ^J-* o' LTH 11 o-" 1 -^" O^P 1 5 j'j^ ^J- 5 tUi 3 (j- 1 ! ^>^" 
(j-II^ (^Jl i_aljJaVl (ji^: J'^"' La-Lu <j-flJl£ ^J-* 6800 (j-ll^- j-LiJ <_^>jJiJI 

.(j^J^Sijj.jj 5600 

* I 1 J J (j n <i Mill jj-* /j ' tU \jj\ pi * mi 2 1 JlUsW j^' ufljfl-fljl d 2 Ja > 1**< *" J 

(JJlj>_4j SJsLLa ^ n a i"i II * mi" ijjjJlS '^J-^ t-2 V I 6 ^jJIjj*. L$jjIjj>. 4j>.jJ 

Ijlj .i=!ji>i^ I4 I0*I ,8 (jJlj^ L^la^jV! J-lZLlu: J a l J i 5 L£ 23 IO*3,85 

Jalji^i^ '°I0 jjjl^^. jJLj SlsLUJI (J^a ^<sJL»JI ciJ^L^Lu-ul tjt jLil^VI crytJ ljjli.1 

i_iJ! 20 (jJl^v J->L«j o^J*^' LtLibj (^111 3jino uJI SJaLLaJI 3_ut£ ^1 ^>jj 

SjjlJLo I JLj>- Sj j j ^ <_p=jVl I *l S Lxj jjhJI 3 j hi o Mill dJsLLaJI 3_ui£ (jl 

2 -al tail oJLA (jl 3_Sj2a. clllj-sl I nlr (jf j-lc. 3Jsl_LaJI <j-o /oJUJI i2j L>- L^o. Li 
Jj-Lal—Laj (jl_j_}jj (Jl i -wj jl se i jj-a L_aJQj m£JJ1 ^ysj^\ 7c La i ■■ (J^. JaiL ■■" 
(__Aj (.P^J * I T 6 ' " tlh* A70 m^-II^^ J*-*- 1 ^' w LaJu ^1 mi* 3 ! ' d flJUse rt ^ S<* \j r ^ , U 
£^C L.AJ < i I cLjc—uj >Ij-<-u d j i hi Mill 3JsLLaJI <]^ »" i iiV *L«j^La j-^c (Jial-Lo 

3 » nilj cjU.1 nki tiJllA (jla dllJLfT iSuJUJI a.pl.^'qVI 3^K"H /\ 3_<^jLJI 

j-lC L^Jt j-;^. im i " <i '"'II pi « mi 2 1 (j_« 5j j iS CjLuii /- S '**'" (.UJI Mg\l sc-LtaJI jj-a 
l^t\l ^" , ,,l . j j< A"ll (Jjijsj Lx-a ' < IN j~ ' " > *^ j^'j-° (l^ ^^^^rH^J (jK i ntLi SJjjtLo 

%^-N-ll.iuUI 

(j_aj_II SjLjvj ^^ ^ La 31 i ■■ II 3^LLaJI s L>-«^ 4JL) jjim Mill tj-iliUI <_2jjij 

(_a^L«JI •» u , „ (jic 4jLaljj jjin< Mill pit mi 1 1 ><_o SjloLkILo =L>-Lt^o 3ju>.j (_ji^. 

(3) McMullan, J.T, Morgan, R, and Murray, R.B. Energy Resources and Supply, John Willey and 
sons, London, U.K. 1976, PP.12^ 19. 

(4) Meniel A.B and Meniel, M.P., Applied Solar Energy. Adison-Wesley, Publishing Co. London, 
U.K. 1976.P.40. 
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.2 m>>jVI 5>S-ILi Jajj-JU (J*>»JI 

4-j i ■■ <i '"ill d a I U 1 1 , -.I ^j iU" ^a 4_i^>Li- 4-uutl jj i ii g Mill O-iLxll (.11 ujSj 
,jja (jJL.I^iki uJI ,jja 3JsLU S-uj^Mylc- Jj.^^tl *ja|^j| ^ <j£Uj V 4j| liilj 
L^La <_p=/VI (^11 J^a3 ^jJI dJaLkJI 3_uiSL! 3 mimUjj ^mumiII OuL\]l a_4-L3 

J I ty I "<i '"'11 pi » Ml VI jj-* (Q ' "^ (J^jLSjul 1. I I I 'I 1 /j I 'I Q Mill C^jLul 4^1_L9 (j^ l)^' 

O-iLSJI 4_«_m3 t_il i n->. jjLSLoVL] (jl .wjjjjl i_a]M-iJI oj^j£. sLul ^ ■ a I ' -■«*' a I 

<_aVT 6 Sjlj^s- 5^>-j^ (j lr jj i ..I I g iii-v (j.i .i Mill jLiLcLj dilij (j ""1 ''i'tl 

> I xJ u hi n i"ill OjLjJI 4jj-l3 (jl 7^h CjLI i <i-»JI OJl^J 4j*-ujj ijjjJLS '^•J-^ 

2 U , „lj , OU^JJ-i MyJ-ll 3_lL»J<JI '"'I ' "IjStl jjf j^c. 'J-JJ-LI J^' (j It* ^lj I 600 

^ ij''!! 7>-Lp ^J i=Lul 1 n->JI =L«_LiII dJJj (j^j (JJ9| ^ji-lS (j La «J 4-tSI '**"" II CjLoj_U 
(jl mj-I| (j^ ~ 1 j (i tl (jjj 3j-^-" L?j-*iJ 'J-i>^' J-^' Cr*^ "°'J 1353 4_ L . L a. t J I 
3j|j_s. 4_>-jj li jj__i I <i in -v (j 11 n mi II j I j __ I (_——*. (*-J-Sj 4j^___!I ^ v"H 

4_3_L_ J— -— 7_ij . L_jl__ Ljj__ I L«£ _JJ_ J^l— • Jl—lljJI (__3 (__A —3_Lu 4__J_5_Io 

j___ a^L_o ^_i L)SL_ t^j no Millj jj—sj 2I (j-_ 4_l 1 nil t. 1 1 n~w mj ' '"* '"'ll ojLIjI 

. I j ' J ' 4^1 i nil j-jju ^—J! L^-^J- 1 l-3-o I ^ '*"»j ) ^1N mi /j 'I <a Mill (J^ajv (j^>j VI jl-^-* 

MyJIj^S- Ji l l Ml J lj <_p3jVl (jJJ 4-bl Ml U i_Lu (m^JLJ (j^JLf) J-jLy (Jjljl My^ 

I , 52 mj-IIj^*- f I .'" U>J|-^ (jj-* 1 - 1 ) 3^3^ iJ^'j' Cr^ Lolj ijHaaJ-p (j^jlo I , 47 
(j-\j Lo /.3 , 5 j-Jl^** 1 - 5 >J*~" OjLuI 4-<i_l3 (jl lLLJ]} jjx. ^lIIjj . \HjQa1jS (j^o-tLa 

(JjIjI mj-^ cr^-' (j mi Mill ojLjJI 4^1^ (jjSLj tiijO- '3^31 lP'J'J JtJ^J (J^'j' 

. JJJ-LI J-J-LI (_,lf Jalj I 353 (jJa ' "j 11 LjJjjtA (jx. j-jLlj 



j La * 11 JJ .(_, mipmiII ■ jjIaJI ^ 42LLaJI M^ui^ J^ (_, i n »» uJI OuLUI JLjJ 

d ^ , "jl^l '* «jj ^ CjLv^a 4X.^U?E^ jj^ (jjSHj 4JI JL>0 j-MII Mill pi ♦ Ml VI Mjrll 

pit mi VI (jl «JaljJlj .CjlJjj£Llo 4 mjJJ OJJ^t!-* 1 0,11 (j^J La LjJIjJol t-j\j~H 
Vj 3 I j Lfl I j j' a 2 SI LaJI 3_ui^ (jl j^lC. J^Ial CjLvjji (jif (_gjlbtj u mi o Mill 

My mi <a Mill ' *t_tLaj| cL^LLs ^Jjute^s jj^ A I jjLjtlij 

(5) Kreith, F,and Kreider, J.F, Principles of Solar Engineering, Hemisphere Publishing Corp, London, 
U.K,1978,P.39- 42. 
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ft. ■ mi n mi 1 1 ftJlhJI 



4-136 ' ■■^* Jl 3^ ^ » Ml VI (JLfc_a iCjVL*_a 4j^ij (_]l (. I n <a Mill L_£l_LLaJ1 -n I tlZjJ 

A < m.VI i—LaJLij i«lj_o->JI Cj_>«j d < m.VI JLa-aj 4_ljj_U d < m.VI JLa-oj 
ol j 3< uiVl (^Jx. i^jl=tJ (__$ jJI ^ i ii <i Mill cJtjJaJI <j-o «j^*JI liili 3 JT ■■"'• ^ 
(Jl^Jal w U«*'» 4_uj_LI 4j<-iI/VI Lolj i(Jjj£Llo ,4 (J^ia (j^- 3jjj^2JI CjLs.^11 

*Ij_«^>JI c^ Sjt^iSU SjunlLi Latj njjij£LLa 0,75-0 ,4 JUJ.I ^ djU.^11 

, 75 (j-C CjL>.j_L1 (Jj-Ia J-JJ-J < -^H > - ' a-jJaJI (j_o «j_>JI till j w LaJtJ (_^-£3 
Cr^c- ( j-mX-iH I ^U-Jli^U ^jUl l JJJjiil (OjoijJ^AJI <^ j^lajj . (j j^£_La 

. mJ^JI i_a>LiJI tJo-lm 



2Ja}L«l! 3_.lj,^A" 2_3jj_a . ,lU~,j JLtS J< iSij 2 miiqmiH 2JaLLaJI aI jieii-ul (jl 
JlJ_«-3 . 4 j 'i"ijVI Sj^LJI •» U , „ /yic aLoILaVI *_Ua^o ^ a La 1 1 1 J j«< Mill (j-u 
2 S^S-^ j I wf VI <j-\jlj ^"*l (j-o JLiV 3j i ii g Mill 2alUtl *\ JLJ-"u ..I ( j£, iiujL>JI 
Djut A I JLJr" i ill 3«Lfli »-3j J-& / i j I U I I jj|j S^LLaJI j J '^" (jjk (j no i"ill (jl 
2 j 1 j •" aj II 2_3jjJ,| !_J U*_. j_aVl (jLa ,_p3jjJI I JLA (Jj-S^o (J^-^J . 2JsLLaJI 
(J _3j 1( j,i a i^i tlj ,_p3jVl g La ■ ■■ (_, \c A lil'^JLl «Jaljll ££j SJa^LtU 2_2_j^j_J|j 
A i i n'llLi (j no i"ill f-^J-o JLjJ-so *Ijo ihlj 4-uLp (j^-J 2Js^L«JI 0JL& (j£, LujJUs. 

j_al mi U (jl jl ilf I (jJI t-n-lini LJLa (_P=jVl ~U,„ ^^ 3nl~^JLl *Jalj-»l! 

^aJI (^yjt (j no Mill (jlj tiJjjtij V Cuu J-^J-° (jr^ A^^J- O^J^' 7° " ' " Ur^ 
cujLjJI 4_<ijLiJI 4jLui^*JI i_aJLifc3 4-j-Uaj^jl JLA (jl i JLAl mi nil d 1 1 n ilu iiJj^&Zu 
jLUcL (j n o ."il l (jJI j P>ill (jl j_lc i (j . 1 n ." i l l J^s. jJJj (jH-II (.j-* o-^J^' o't' 
4^^L«U 4JauMxa ij^jus aJl2j (_p3jVI •» La i ■■ (^i^- JUtLiJi 4_u_u_LlL> ijjj^tjj L^JI 

diL>.l"rii nVI jl diLiI i n-»JI (jic^jjj Vj (j ,1^ uJlj(_pajal 2£jj>. (j^j 3_jj_itLIill 

■- La i ■■ ty\£- 4_La^j (_^ I ajLi JLAi Mil d i mi iILj (j ho Mill *3ia Jj-Ixi (j^-4-i 
Solar ^ .1 o mi II pLijjl 3-Jjlj L«_a (jOJjl (j^jjjlj 3_3jjiji j<u La I jl ,_p3jVI 
l^jjJj . Solar Azimuth Angle a ,„ * mi II i.-. o uJI SjjIjj Altitude Angle 
cLLaJL tj\j (J_t-al^jl ■ La a* '1 <j\j 3j |fl i a ■*- 1 1 4_jjljjl L^jLj (j ho miII pLajjl *I-Jjlj 
(6) Threlkeld, J,L, Thermal Envinomental Engineering, Prentice-Hall Inc., London, U.K, 1970- 294. 
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dUiiitl ^S J-4J (_£JJI (jiaal i_$Jpu n Uj (_)."! i"itt j^j-aj (jlsjal 7t Ui ii (_yi£. 



JbjIjJI L^La 



Jl 



5_jjlj Lol i(_p3j^(l •» La i ■■ (_^i^. Sjj^JlII 



(j-VJ Lj^JLsw 4j*jHj (_p3j2l •» La i ■■ (ji^. 4lajii!l ^^ jLtl oaj>JI jjaj **Jtj La "** » ' 

. (j.i a ui j|j (_p3j^l •» La i ■■ ( _ ;r L. 5_La2Jjl ,j-\-] Jj^l^JI Jaiti! w ^' a> ^ ■ ta S i ■■ 1 1 

.(j inn i*i 1 1 i. " i Q mt lj (j . i<i i"it l pLflJjl cAiil) (^)( a ^J J *** '"'^ U2"^i9 



AJI^LiJj 



j:(2)JS-i 

jJlcot.il. 
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t> i.umui.ll dJlkll 



4-LaIixl d j i ii 7 TLj (j h« i"ill f-^j-a -iJLso L$j| (j-o Sjj^jJI LjIjjJI d j <a ffil f-J-<J 
!^ji\ ^Kiti Mill pi < uiVI 5_ui£ 43jjla < _ :r JLjJLi J^j i nj La-a (_p=>jVI ■- La i ■■ (jlr La 
lLLJj&j ^ h <a Mill d * Mil i laaJS i -■ ^bjij 4^j-*_a LJaj] ^J^ i --"j i«LLt»_a cLLaJLi I & I 5 Lu 
3_iili>J.I 7t-La uiVl (^3 31lfc.tlj ^ „ „ .^H SjlJlV 3-UajjJ.I cIjLj.1 ihU 5^jjla 
pUni ^1 j Lalll jsjj La »t"- ^Ir .Ual , ,.11 ^ , „ n uJ| C-U ui j| t_)l i ..->■ JLulS 
pi < uiVl Cjl_j_a^ uLui> o^Lcj (<SJ (j-aj Vector 2 j ^ j /i 4_j_a^ 4JLi j«< uJI 
tiJJi j_A jl j" rVI (j^-JLJ jui-jj La j| liili 7i La mVI ■ a b se " ^^ 2Ual ,„tl 
»t"- (_£? fj\c b >j a-C i Ual , ,.11 ^ , I, n Mill pU ni VI ,j-a «j->JI 
jnti (J!>Li. (j-a jj i na i"itl i." i a i ntlj jn<i i"itl pLijjl (_^yjlj t— ll i n'v ("^yj 
.(_p3j VI •» La • •. (_^i^, ALajjtVI *_Ua^a 41ajii)| *Jsa-a l^^^?"- 1 L>^' lit/*"*' -Li)"'' 
latitude 3ja£jJ.I 5Ja2Jjl 4jlr *J2 (_g JJI <_p=>jj<JI iLaj. <*jj!j j^jfc Lj'j>" ojutj 
i Hour Angle <j-aj-!l SjjIjj Declination Angle jm ui II J-j-a 3-jjIjj Angle 

• (3) c^j J^AJI ^ j^lajj 



UI UljJJI :(3) JiA 







161 



ftXiXiJI fciiUJI LipgJgiS^ 

(j-u ^J-t-al^Jl - la >JI tj\j * j j LtajJL 1 d-ijlj-tl L^jLj (^paj-JUi i laa» d-JJ'j <— 2jjlJ 
i_gj" i ii U (ji^. Ja-iJI I JLfl> ■ La e ■ ■• aj ( _p=>j2l jij_aj (_p3j2l ■» U , ,, (_yKi ^ La S * II 
<b i nilL^a i Lo Jx. (_p3jjLll lLsJ. 4jjIjJI oJLfli mJjLcujj i^Ijjjj/VI Jai. ^^ jLU 
j^paj-jLjl - la a> ^J'j O^ * 29 , 5 (_pDj-C i la a> /, 1 c *_ oj (-H-I' ^LlLa Oj&SJJ 

4jjIj Lai i3j>-j^ 30 LtjLp^.1 (jSLxj obi . n-»Jl Jj^ . n"tj 29 , 5 LJajl ^jl . .." 

jn<i Mitl ^jSj^a {j\j (J_t*a^ajl - la >JI (j-u 3 j ifl L^ajJL I 4_]jljjl L$jlJ3 jh^ Mill <Jj-a 
AjUlLa isljIL-uVI ilaa. ^^ jLU m^j" mXI (_^i^. JajJI IjLfli Ja.fl.mjaj jj*"J *^J 
«L>-jJ 23 , 5 L-fl>jl jJLa 3_jjlj_j (J-J-4J i <j mi n t (Jj^>- o^J^ ' O'JJ- 5 J_J :=e - a O' 

j_jJL1j jj ,1 ^ i~i tl (J-j-o 3jjIj o^ '■-*-* c^J 'jj"i '*'' ij^>- L&jl J-l 4 1 1 nilLi 

i. 'j "i ;j i jLjvIjJI ^LkJI J}L>. (j .i <i ."ill J_y>- jljil.! (^ (_p3j^i! £-3a-a i-mh-w 
Cjlj-iilll J i^>-»«j \q i urii (J^^- (_P=j ^ I o'jJ-^ ' ; ' " "JJ O^J^' O'JJ- 5 J.3 ::= - (Jt!- 
^ I r La 3Ja-flJ ^1 3 lir-iljJI fj i .i a Mill pi < luVI Cjl_La£ (j-^J <*3r!-" J-3^ 3 C - ^ 

t_i^Lajl (j-o Lj^aljj Loj ^ a b -- 1 1 g| i i nil (Jjj^is J ,^,-.. i_dJj£a (_p=>j2l ■» u , ,, 

J^*- 3 J&° <3^Lh O^l 5^1^1.1 jjtl^laJI (j-aj ^^^L^i-j O^hOJ C^^Aj c".! 1 ^ 
4_u_uJI ^j_a La Cl^J /^ d ' N j o C da^Li ■■" (j n a Mitl 4_*_tlut (jl j_A (_paj 2I (jL)J-^ 
i_saoj>. 4j>-jJ 23 , 5j (J I a i"i 4^>-jJ 23 , 5(_p3^c Jaj» (j1_i 4jLal^JI a_2la-Ll I ( _ ;r L^. 
(J I a i"i jjJol i all w iLl^jJI uj^LSjVI Cj^j) (jl^jjj>. 21 w aa i*Ijjjj/VI Oai. 
23 , 5) ^jLLa^ 1 11 tl )\ J-a ^J^. d I s j q c jug Mill d ♦ mi! Ja-flj uj (»1jj**i < u 2 1 ■ laj> 

^'^ji^ ^j n a ilill d ♦ Mil ilaAi ■■" jjjt (jjjLS 21 /jj-^J (»1j"i 1 11 2i 1 ■ laj» ^ J 1 a mi 4j>*jJ 

i—s^LojV! CjJLkj C^p- (»lj"i 1 11VI Jaa. t_!J-i^>- Sj>-j^ 23 , 5) mJJL>JI jl JLa ^Ir 

» )^Loj2iI J[fl ' ^~*» dt^ j 3-Aj t^lj" 1 11 2i 1 ■ laj> » i^oJo* ( jial i aH dun itl_j f, ^^ ' aJI 

Jsai. /^Lc. ^-S3 /^Jl *— *d3^^ 4_t_*_u_JL)j tat alti n 2i 1 - laj> ^ J l a mi jjja I i a 11 ^j"i 1 11 1 1 

«bjia-ax. da-Sj ■" 21 jnn ilitl 4jlu)1 (jLJ3 »1^**t < n 2 1 i la3» Jlgni «Lxj^ 30 ^^pDj-C 
J-Lu il 4j^jaC (JjSj (jl (j-a t_jjH2j OJL^ (jlj id i 1 nil ,j^ O^J Mjl lJ J2 l^jjlr 
(j^>- djl i_ajjj>J.lj .5j>-jJ 84 iduaSlil 3 j 1 nil Li ^ na Mitt pLajjV 3jjlj w LaS? 
.«L>.j_} 90 m^jLj_uj (j n a Mitt pLaJjl djjlj (jLs ^'^ji^ (j n a Mitt d ♦ mi! Ja-aj uj 
<■"> a i ntlj ^ n a Mitl pLojjl (-rJ-iJij * )l i n^. (J^-l jj-a djailaJj lO^^ ^J'j-^' 

mj 1 c 4jlsIjJI 3jjljJI L^JLi 3jjljJI ojLfli i_ajjuj ijj^sjJI 3jjlj iJ jt ^ m a Mitl 

(j-\_) (J_t-a1^aJ1 Ja->JI - la 5 1 ■■ rt (j^_i ^JJ LtajaJLt a ^1^*i < uVI ■ laj> ^—5 jLLI m^j*j uiXI 
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d 1^^ *tlj ^3j^/1 j£j^a (j-u ^Jj-al^jl ■ la >i ' I JaJLmjQ a jnn miIIj (_^dj 2I ^jSj^a 
(_p=>j 2l ■- La i ■■ /^i^. ALali-Azl *_U^a_a 4_LaJilJl (ja£j tlr^^J 'O^J T ' " CJ~^ 
(j_ajj| Sjjlj (ja£j (J " " i*^l J O^J^I lSJ^J- lAJ J-^='j-!l JajJI lJ \£. sUJslj 
'J 3 3^Lt-a (j-\->tj L&JU£,j Syj^JaJI dt^J ^4-A O^aJl (JoSjj I >A^a m£ju_uj 

i_sa-L>- (ja£j O " " '"" O' fi~! O' 4-lul3 j^iaJl (jlil sj-Ll f 1 i uJ La-Lo- iiJ-1 j-lj 
4-Cl i ii II (jlj lj a <^» ;_gjl i ii J (j-oj-II ^Jj'j (j'_9 Sj-^Lta L$j i—ial^JI dJaJLul 
(jlil CjJ9j (jl («iju LuSL! i (j i hi Mill 0-<J3aa]l i. 1 1 ii">- 3j_Ju£. sLuliUI ^1 j j i"i"i 
JL9J id I <n~ i iii (_£ jJI ( _ ;r L-»JU O-i^jiL! <U-mllu J^i-I (_j.ll j»JJ (j-o J-J-ijJ J g^ll 

jij_«j (jjjLill \j-& (jl i La jjlj La-sjj lj-#-La 3j_Ju£. 4_uL\II <icLcaJI (_Lta cjjlxj 

Jjl i" i i .lj 2 aJlJJL I (JIsLlLI (^ C^JSaJI jUjLajJ LJjJ djlr ■- I La i a I La ^l 

. I ^~*- 2 <■"<->- ill (j»a JLjjJLLi ^ La.5 u\ 0JLA 

(_Lj_a Sjjljj (_p3jj>JI lLsj. 3jjIj i LojLu/ L^jJI Lij_<i/i (jylll cj!>l\!I LljjJI 

I j", La i ulaj (j£L«-s (jr^II lij^iJI 4_u-uL-u2l LjljijJI ( _ ;r j» jj-ojjl ^Jjljj (j ii n i"ill 

«_]9a_a 4j3j_*_a (—JLLlLlJ i(. I ii a Mill l."i I nllj (J n a Mill pLfljjl (-H-Jjlj * 11 I n~^ 

La (^Jl S^L^VLij . (_p3jVl ~ La ■ ■■ Cr Lc L-iJLj JUJiLiJ. 5 junlL (j ,i a Mill 
t^j n a mi II d * Mil ■ La a S i ■■ 4_jjlj (-r-^J c?J— ^' « J 'j c^i ^)Lui2l jJ-30 aJLjj 
j_£j_a (j-^_j (l^^ljJl Jo-JJI (j-u S ja i a — 1 1 4jjljJI L^jLi 4jjljJI aJJt i_3jj>jj 
■- La i ■■ II ^ Ir Lj^j af r-jLiJI ■ La -^ II j ,_p3j^l ■- La i ■■ (_^Lc 5Ja2Jjlj (j .. a uJI 
3_jjlj (jl J j_2_i j_a 2 1 J j j i ■■" U iL^jli ^ La S ' 1 1 (j-a tLLa^Jul 4_lL^. «_2j (_gjdl 
^OjjljJI p^_a^?e_a (jl ^—ul^j t(j n a Mill pLajjl ^bjlj rdij jui Mill 4 * nil i La a 5 i ■■ 
- Laa 5 i ■■ (jLS 1 a K (j n a Mill d » uil i La a S i ■■ ^Ljjlj CM^ 1 alSj i4j>.j^ 90 m^jL-uj 

:4JIUI ^jVjLJ.1 i,....^ (^iii^miII l.-.iinllj mi, Ml fLijjl cr^ljlj yll ...^ o^-°i ( 7 ) 

( f )U ( t )U +0)11- (j.)!^ ( t ) li. ( t ) li. = (j) U 

0)i^ +0)^ (f)^ = WW- 

Altitude Angle ^u^a-tTuJI f-Lajj' ^i?'j ~J 

Latitude Angle Li ^jjt]\ Jaa> ^di'j = f 

Declination Angle ^u^a-tiJI Jj^ 4j^Ij = a 

Hour Angle o-^J-" ^di'j ~J 

Azimuth Angle (^-^u-q-tUI c^a-mJI 4j^Ij - (_>" 

5_ialjJI aL<u 1 UL>- = \~L>- 
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JH<] Mill A * Mil tJ^^J lj-OJ-a 4_]j1jJl 0JL& M^jL_uJ (^J\J>.J ' ^ i ^j o c J-^' ^ * mi 2 1 

(8) 



; <r Ui I *fai*H§ c^-nJI taM$JI 

^a-j (3jLH*-^ ol ^-^rH^ l)-^ i3ju>.1j «LcL_o J^L*j <Jj-LaJ1 ' UjU-^ ^3 <= ^> > j-i 

£j\j «U Jj_<a_*_A 3j^ (J^D *L^-Lj>aJl diLa^Lua-a (JJ^Lj 4-^11^X1 4_j_l«jJ1 JjIsLlII 
Jj-<jjlL1 <Lp»^ La uaVI CjLsj^I ^jLs (<lcL_u L-kx^aj ^jL-uj ^^jjLjelLa ,^CL^La_La 

cjUs^I ^jla J-iLo tjl dUj ^ \ ->JU oJsjJJ 2 ^ <LuL>JI 3 o j n T1 w ^»" V L^j 

^Lb 2 Ah-Lt I 5_j_LajJ1 (jJaLUJJ *_».1jJl1 i Laj La an 1 1 ^lr *Jjj V eH - ^ (j-LsLUJJ 

1 _j.u_-a- JuJ I *_i!a_a tlijjLaj J j * iJj-* 3 ? '-$- 1 _i>^-9 (j-u-a-iuJ I Jjaj-tlu CjJSaj <4_iiiaji,l Cj Li Li.u->J I j^« I 

iaj! >J»JI j^« ' { jaC- ij£ i <-C >J (j-l j^ylb*-^ t 4-nJLL>J,l <LXm.ll CjLiSjl ,J^L>. (_p3j2 I /Jlc. <jl2 ai, 4-txtaJL] 

( ll-ciia> I ggla i olaj jS-*^> d laj i ■■ I 4JjLt-d cJLj& ■ 4j^Lua 2 1 Cj LoaJJtX ' ^j^* ' •■■ I 5 * ■ ■• LuLii tu-m^CM-tu I 

i^ylllll JSLAJI 5JjL«J,l J^b_j t( jj-»All J-ia 4j^Ij 

(0,986 *(8l-^j)U 23.5 U. - (») U 

(0,986 * (8l-o) l>0.4-yi> 

(^j-sljJI (jjjli l/j-^ (*L-*-Ji 4_i' Jlj ,j-« ljl_iH£.l 365-1 {j\-± 4_«_j_SJI ?«-5jj 4-LcuJi J^Li. (M^j' f*^j — o 

(jV lj-ij-a L^i^- 1 -"^ U^' -J^ j'^^ ^' (jr^ Q-u-4-t.'uJ I J-J-a ^_?'j t— iLl^>- LJJjI I j| JliXI Jaxm (Jr^ 
^J .(21*....* 4n,i\\ OJK I jj) I ^J^-^ i' (5miji< 5_L<_JI Cul5 I jl) jiirio ^jLtiU (8 I -<j) jljLfiUI 

(ja^Ji t±t_p>. ,_»-UjJl i i^LSjzI dti)^ j_& thjjQJI l_L(t^ t \j-£Lua ^ALujU a 5_)aljJ! (ja5o (J/ClJL>JI Llli 

a ijaljJI (jL3 120 ^aLtuJ AajJI fft^j C.<_p- (jLuuj 30 /_j3 Lai tpl axm V I ■ Iaa> /y 1 ^- ^'Mi 1 * ^u^a-JuJ I 

-<l>.jj 14.4 ijjjl ■( -1 

^j-i-u-q-tliJ I Ci-q-i.aJ l fl (j-u-q-iuJ I f-LdJjl j-jjalj i iLi-ajJ 2 >j I U 1 1 4jjj,L_u21 ul ajJu UIi3j_a-a ( J^aTi^j j-jjvj 
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T-"*" ** Q- ^ CjS^JI (j-C. ''"-J"- LaJI Sjjj^iJI w La «J V 4_i (Ja-ajiil ( _ ;r L>J,l CjJSjJI 
CjIJS^LkJI J a «j 1 11" 4_flla-La 4j| ^^ J JLnil ■» xse LaJI OJ^aJI i_)l i n~». (_Lr>.| jj-aj 

:<LJhII 

. ( l _ ? JijJL>iJ I JjJaJI i La 3 — 2 3 La * a * * 
^"m ijj-C /-^ jLU 0-5^^ ' Laa» (JiJ- 4 -" i-^ Ai_aILAVI *_ua^_« ^ 5 La * 1 1 O-iLS 1!i! 
J a »" 1 1 "r'q u~~( 'Jj^. t-JJ-C- d S La ' II O-iL^ lil Lai i(-) 4jJLtJI SjLJuVI J a »"i i h" 
( j}J-"' 48 (Jj-La '^" a. w I c O-JaSLJI *_Z3 (JL*Ll.l Jjj i ii jjli^ i+4jj>-jJil SjLi/VI 
(3J-" 45 J j La 1 1 Ja_>J 4 1 1 nitLi W ~-N l-> ,^.VI c^jJu I jj'a (_L«jljj (j""i ijj-C 
m£jLi_uj (_pu_bj»£. O-i^aJJ O-JoS-JI Cu^jj ij\J Cj-SojI (3j^ (j' (j-*-*- 4 - 1 'j" 1 " 'j>^ 

(jlr j»j-2jj 4JI j->j (jLlAJI t;r L-»J,l oJsaJI i_il i h-cj LLaJa I jl (jSLI .cjLcL-u 3 

J^-j-jJa J jj_a 1 J_A 9c '^"j^ * d 5-i3 S I 2 J Cj Lc L_o 3 j 1 J_a_a_i (_^IlH_ljj»c C^-iBjj 

:iJ^-p. 3_LiLJI 3_bL«ll 
(48-45) 4-^Mla.uaVl <jJL>d1 CtSaJI = JjuJ.1 CiSaJI 
I 2 + ^!>Ua^> Vl (jjLsm CiSaJI = 
.(jinn Mitt oJajJIj Jjl*AI oJbjJI (>j LajLa dJLla (jla a jl2j La^l 3^LUal 

jljj, (j-a- I j I ft VI JSLAJIj (_pajVl (j'jj- 5 ^rh 1 ^ 3 Lr'l '^- 4l Cr^ '-.'.""H ->>*i9 
aj_lJI Jj-La (jl LjJ 3 i in i tl_l 4 j I f <_2jLniI.I j-aVLa -tjiia Mitl J_aa- (_pajVI 
i_)l j i ii^Lt liiti ,2^C. ^t _i 1^ j-Jtlj ^ i ii a uJI j^^jJI J>^ (jt^^r. 4cL-u 24 t_gjt i in 
(JjLLtl jJ>-\ i^-t^J (j ""» "it I OJS^JI u-il ma- (Ja^l <j-a^ ditjj . LtLij^i ^^Jl 
(ji_i fjij-aJl i—Sjjljj . jl i"r VI (jutJ ^ i n«» '"itl a^jJIj w ~-^l La-L^aVI j^^J-tt ^jaj 
Equation of Time c^jJI 3J^L«_aj JjljlII ^ I -»J,I o^jJIj f- ma uJI o^jJI 

: JjulLI (jlaxllj (_, i ii q Mitt O^jJI (>-i 4jJLltl 4l>L«JI » i>>j LL&Laj diti (ji^J 

CiJ^tl 4JjL«^+ Jjjdl ^jJLxil C1J5JI = ^yJJKll u 111 a nil! LUS^ll 
JUjjj ^L-j-f (j-aj . JLxljJI aUJI J!>Li- Cl^aJI 5J^L«I 4jJJjJI 5_a-Li!l jjjlIJ 
3J jLkjs "i^J^ ( I ) /aJSj JjJLaJI (^ rj JU 3jl>^" a J-4 mJ J-a (^£. oj^ki ^jLaJI 

d d '**' a»i 1 1 d 1 1 nil j g ml 1 ^ * -^" '* rt ^^^ o^jJI 

«L3j-jL-a J^La* jj-a Ld_]Li_u I J *<~ I i a K" i-r^' (j-°3"^ « J j * ' "^ (lA- 4 - 1 

(9) Threkeld, Op. Cit.P.286. 
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Ij.gia 



4_lJLiJI S^LJI ^ 4J| LJj^i J-la .(_, urn Mitl oJajJI 






(10) 



J**» 



(!) H»j Jj-^ 

J Cijll SJiUl AjJAjJl i»jjl 



A 


».ih 


j— ^ 


3 aJi 


3 J IS 




-9 


12 


jAy — ylijl CSjilS' 


- 14 


15 


jjlj^i — JsLi 


-9 


14 


^jU - jliT 


-0 


15 


Jj jjl — OU-vJ 


3 


44 


jjU — jbT 


-0.0 


0.09 


j-jjj — Oljjj?- 


-5 


45 


j-Jji - jjc 


-4 


35 


^^pla-^p! — oT 


4 


29 


rj^™*i — Jj^i 


13 


59 


jjjsTi - JjVl jij-^j 


15 


29 


j^tijj - ^Ull (jjj-iJ 


5 


13 


j>*~«0 — Jj*^l OjJlS' 



II tit* 2? tfic «£ jtill mU«1I j*M 

/j i u o Mill ' dglajl ^gj^isc-i a^Lc] Ljj^j LiSj ' J J .' ^ rt u m i^j>J1 3j1jj>- 4j>-jJlj 

4^Uo (j-o j-jjI 4^Uo Jjuo L^JLi L^jLJjj^a j-j-«lij d ^ uiAli <jJ3^ ^jui! ^j^c- 

j^l |_gj>j J i ii liJJi (jL-3 4 j a m-flJ-jJI 3>^ 4juiiU 'LpJI aI i ii-v ^1 Cj-u3jj>3 

L_>JL*JI ^ 5-ilaJl (jLa Jo->JI (jjjuJj . L^jLljjj>. (j\j SjjLijSLII Jajlj^JI j_loju 

J'~ ail I JL^_j JjjdJ.1 *jji2JI j^ cLI 1 ■ g I, I eX$l La-j i^^j j la j I (10) 
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ft.; in nwil I tkfllkll 

Sjjls ^^ (_g jdl 03 oiji^' 6-° oj^" o^J^^ '^j^ ( I Lfi3^' i a^vU«J1 <j-a 

tji uJL>.jJ Ljj1jj>. 1 o i ii-». LAjI tlr U /p=»j VI ^—Jl LJjJiaj jj jj>. 1 t <_)L>. £jja 

p^j jj-* t_£> icUj^Ja CjL>.^_a Cjl!i CiLcm mi) (j^^J 4jjIj_>JI LgjLcl » <1il -n la * rt 
jLit_Jj ^j^j^SJl JLu_uSji ^--iLlI 3j-u5_LI ^j^* " . ^-wtl (j-aj i*1j-<j_>JI Oj>o d * ut VI 
pj-Ltl I jufc (jL^Lsj Li^jf (jlajVLi JajjJ.1 i^jLtll <_3>LiJI ^ (jjj^-jll *UI 
«L3t_u_ij i^jj>.t 3j-« /pajVI ■*• La i ■■ ^—Jl «LLa *j^ P' * '"'1 tl)' ui ri JLJ J ^ » <1iV1 jj-* 
(j_oj i L$-3jj<_! ( _ ;r lIL^ 3jIjj>. 4jvjJj JaJIbeJ ,p3jVI ■» U , ,, jjLa j_uQjl ljl#J 
^jLiJI L_3^LiJI 3j1jj>. «L>.j.} ^jl ^j£l (JLoj La ^j^* I i^\ LlA j-uIij ^jl jj J_>JI 
ljr £ J>j^>.jJ,l J j I -»JI jl fl ir-i 'il ^l (.g-ijj -^ J^ uiJ J-aJJJ O^J^ W '^J - *^^ 

^j-* 3j jjS CjL>.L_u-a (^lj-cl «Lt£. (q^e-u jls l_4_a ^-j^-L^JIj ^_ 11 o i iitl £j\ .u^tl 

(^ I j_& Mjfj-II i_jL*_nal J_«JL«_jij ijoJLjJI ,^Jalj_<i/ (j-Lc ijJsl^JI JjLLiAl 
L < I i in JIJ>J 3->»-J' (j-^ LJL9i>^' ^J'-" \9' (-r-lL] d i i n l ^jl 4jLjJL>- /^Lc fQ-$J^t_u_>»J 

j- «VI j-Aj i L^aj^>- j I j^N j~ ml (_gj^=j (jjJI ji^Js^J! (j-o 3j_uSLII cjLuiSLII 

(_£ p 1 j .>.-*- 1 1 cjLjLtJJl I j i ■■j' -i * /^-Ii «Lo_jJLJI lJuLLs^JI lLJIj^I » j^**' ' ■■ > LLa 
^■a-^s- i iiSjVI ^tiJ jujljj ^j^j^SJI jlu_u£j1 /jj-jLi ^ j i ti*"i t nu a^-Sj c^p- (qjL*J1 

«L»_j_j_LaJ I ^—5 *I^JI CjLJ^SLa d 1 1 n i Ja-d^o I JUj f. la^cajl ^J-u-^HJI 4_u_4^, ^—5 

mj^Jj 3ji>.jVI 5j£LILj JcLjpJ.1 tijLiJI i_a>L«JI oLJjSLa i^JL^ lil (jSLI .lliLi 
cjIj-JlUI ^j^* j cjIjl>.I * ii i n^w ^-^Lc /J < ^3e i lLLJ j ^jLs d o ^ 1 1 t—iuLLb^Jl ^jla 

■- La i ■■ ^1 4jj ir^ij (J^J L?j^' i-fl^Lill tfj j j r «LS| ^ mo Mill pU uiVI ^Ir 
CjLjj^Lxj a J La i a J (_gjL«JI i_3^LiiI ^ i n <i Mill pi < miVI jj jf (jl^ 6 -^ 'lP^J^' 
4iIL«JI JLajJIj jLulII i^jljij «UI j\-x-i (jJI «I>^II i^jLljj^. (j^s l^>L«JI I jut 
<_2^L«J! CjLjj^Lo CjIj_jjLj A i ii x "nj lA^jJLlI ^1 * ^LaJ I J 4iLual j->JI ( _ ;r 3 
: I o <ti ij\ ji iiL-u? (j^'p- cr^ (jnii Mill pi » miVI (jlr MjjLiJI 
03 tJJjjVI ^j ^""1 * LjjS!i LiS3 t/j i no Mill pi ♦ mi VI ^j-a *j^>- ^j ^1 ■ aj ^1 -I 
^ysL^usHjaLi f.\\\ jLit_i A3-S-1 tijjj^j d ^~" "'^'"'' c55^ ^ » ui VI jj-a Ij j iS Ujp* 

.^ 111 1 1 iiit I p-LKji/VI {_yz iijj>.| «lj^>-l 
2 o-LljJL I cjL*L>JjVI (^ jpJI (^ (j 1 11 » mi 1 1 pi < miVI ,jjj *jp- j **.'" "^ 
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ftXiXiJI oJJUJI LipgJgiSj 

>-ULj!m pi * mi VI I JLA jj_« *>-?* Lr LtaJ J tjl i iiS iVIj jjjjLSjljVI CjLlLjjlI 4j*_uj 
Lot ' g I LcaAJl ^—11 4-dlgifcjq CjLaLt»oI (—3 j^>>! ^j-^ J '"'"' ' ] i-a-^J j^pajVI (—Jl 
(^-aL^alLoVI (JaI^. (j-a mJLj jjLjj V mJJJI ^ i n a uJI pi » uiVI (j-a *j->JI iil!!i 
j . 4-jL»-j_a (JljJol (_^ J-J-«-J (JJ-* O^J^' r (jr^S (J- 1 -^ *J^fl jl miIiVIj 

5j>ji/V njUtl jjj>U! (ji^ tijlj-" t-a>L«JI j-jjIj (4)jOj JSLAJI ^ j-#laj 

■ (J na Mil l 
4iuj 4£^Lc L^J (j i iih i"ill pi « mi VI (j-a (j-tcjj tiJLut (jl •» ''^"'_' aJ-Hj Lx-a 

: Lu&j L^jVI m"i iilj dj i mi Mill 4^LLaJI i~il ^j iU", i 
J i^aj mJJJI (jinn uJI pit AVI (Jjj *>»J! liilj j-4>J ij-iiLil pU-AVI -I 

. jl iliiVi"! jl (j^jl "">" aVI (Jjj^ojlj jjLjj Vj (_p=>j VI ■»■ U . .. ^1 

J i^a-j Mjjdl (j ma Mill p-U^i/VI ,j-a sjl>JI llLIj jj»j j uilUI pLuiVI -2 

. jl i nN iVIj (JjjLSjuVI /J-al^oJU ^paj-tlu (jl JL*_1 (_pajVI ■- La i ■■ (—11 
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ft.; in n All oJJlkJI 

LuLa La »!<!„ (_ylc 2Ual , ,.tl ^ i n«i Mitl pU uiVI S_ui£ (j£. cljJLxjJ (j"L3- 
(jl iij-a. Ijjj ijj^jj.1 ~ La • -■ tl ^ie. Luj^c Ja3l uJI pU AVI dilju (jlfcj 

dJJ!i * )1 i ujgj ^3-^J LuLJS jii^ Mill pU mi *_a JLaLaLLa J-;tC j^aS j_U ?c la i nil (jLS 

^_0, ,_ , u a Mill pi * i till (jl jl i**<f z 1 (j-\-*-) j^j Ju>* I I ' ^j i c - La 5 i ■■ * (_£J-J1 s.j->J1 

CjL&L^jVI (_a cGLJj^Lo <La-iJs ^L»jI (jlSLaVLi (jlj Vector 2 g s>jj 3-j-a£ 

dilj (jlr j ijj^jj.1 -— T- — . . . 1 1 j_yLc ^ Laj S i ■■ Sjjlj 3-3j_«-a O-aJ La lil 4jJii«J,l 
I _» 'j -i c 2 Ual , „ll 4jLjjSLa jl u i no Mill pi < uiVI ^Ir 3 ii 1" V a »l a i u! jiLaj 
iU_Lujl (J I a »" i ill > j i"ij dj i ii a i"itl 5 a I U 1 1 ."»! floxLaj mj-^5 'La •» La i ■■ ,_^Jl£- 

-.iGLJ^SLa jl (_, i, in Mill p-Loji/VI ' *.^jt 3_JLl!l 

j-iiLII pLuiVI (^Lc (jiLaj wjJJI /<u-uVI j-aj mj^ojsjJI j-«i/LiII pLuiVI -I 

(jl (_gl i(j ii a i"ill «_a J_aL«j_a ■» La i ■■ Mji^- Ja-S-i ■■_' (j-^3- o!M-C.I «LlII Lij-"<I mJJlII 
(_L>. 2j t(j ii a mi tl jSj-a ^jjs J-*- 1 •*• La i u]| I JLA (j_a r-jLiJI mJJijjjjiJI JajJI 
4 j mi a mi tl ■"'! La *\l II 4_^>.jj (jj^i^ej pit mi VI IjLA (j-a ^j l^21\ a 'I aj i a" I 
Lb jJL^jij t(j u a Mitl *-a jl > a**<< "Li 1 JLaLtlLa L^geJa i ■■ (jo^-J Cli-iJtj jL$_J1 /Jl^ola 
a _j a i (j_jja^s_a i]^>- i_ka^^UI l!]j->»j f. < gaj Sj aJLA 4_o^^ojJ| 4_iLaX. (jl (J^JLtl 

JL>-L_j_3 j^^VI Lalj * ) J-»-!i mj-I| J^? ' '' '' (J-* (j " a Mill 4^jj>- y i**m i I a itJL>.| 

.(j na Mitl pLoJjl ^jlj Jri-*-^ jl '"'^ V Li 
(^^ij-aJLjl j_<i/l_Lil p-l < uiVI ,j_a lj-^l\ liili jjtj jJiLaJI p-l < uiVI -2 
aJl^ 'SjlJ '^ (J-*J t(j ii a Mill ?«-a I JLaLtlLa (j-oJJ 7c La i ■■ /^Lc I ) ^j o c Ja£l i uJI 
j_J/L_a p-Lt^L^ ,_LJ2 Jj2 4jJI LJj-il Laj J-^Ldl p-Lo^iVI I juk (>1J JaijJI 
^_^ ^ ,, ej mi tl pLojjl ^Ljjij (j! (J.3-^- 1 pi * m J I iJ-A Aa^jLa ?t_Lu3jjJj i ^g ^j o c 
» aj O-J^S-JI (jl t. < i mi i 3 w ii La_i£ Lulj Lai «Lxj^ 90 mj-II J ' eaj 21 Oj^SjI 
^La ■■■tl Myl^. LjJiajjX. i La S ■ uj V pLviSiVI (jLa diljjj i(jLLaj_<jJI jlj-a Jl a mi 
■» La i " »l (j^s Ltj-ii^ Ajiaal •» La i u"l (jLa jj>.I t^-iL*. (j-a iduaSUI mj-3 Mj-i32l 

j-u QJ I j I J_a-a » il i n-»Jj tpl ♦ mi VI I JL^j jJJLu (. mi a Mitl pi » MiJ^Lt /pajjLJj (Jit' 

(j-jj-IiLJ (__^32l ■- La 1 ■■" (jr^- ' S J q c ' ^ ' " ' iS^' J>t ^' * il ' "^ raltJ I J-A 

(_gJia-aj>JI «j-><JI IjUtj icLjj>-jj5 *l-J-a^ t>jl j"r Li j_«IiLJkl mj mi a i"itl pi « iiz\ mjJI 
(JytC jl sGLiLcaitj aIj?II 4 j mi a Mill SJsLLaJ! (_Li>- MyS (_LaL«JI iLa-Liaj La jjt 
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3Js)M-«-!lj tj i"il_ ill pi » miVI jtu-uLi (JL>JU \jJt ( _ ;r 3 i_2jj>j La J-Aj -ij"l LalJI 

3j_<iiLjji 2ji ujujt 3Ja^Lc ^yjk j-ALAI pU m.VIj (_gjijju(JI j-ALdl pU A VI ^j-u 

4J3^L«JI <)!>L>. (j-a 2 Ij ^ , nj jji^VI <— -i 1 i n-v (jSLxj I i j I a (_gl 5^jjla (JLs- (j^ il 

:4JbJI 
(j ii a ititl pLojjl iuijl) l_u.j>- * ^jj^jlII jjiLdl pbuiVl =j^LAI pbcwVl 
i_£ JJI jjJI ^ j*i*jU pU-AVI ^ *j^JI liltj _jjkj ij A'UI pit AVI -3 

L$j3jH^t3 V (jLt-iJtJ a^jjlJL] 3 JLtla »l a i nil (Jj£S LT^-J < La 7" ' " (-r^- ''^^'"' 

aLj! (_y3j i j uu i a p I < Al jj* Ixilo. j^jjII pU AVI J£ (jLa 3j_JuLJ.I 3< AVI 

j Alll I pi » miVI 4-l^£ (jLb 'LiJ-aj J I 4_uljj i ^ . ^ I j c Vj j^^^lC V Cj-O* J~- - -^- T1 

.4Jj1s (jj^ 
j AlUlj j-ALdl iricU A VI pj-«j*-a _jjkj i^Ktl jl J-al Ail pU AVI -4 

.<4j*L>ol (jl£ I i J a La 7c-Laj-u (j^Lc (j-UasLJI 
CjLiL-tiaj JLa-a ^yfl <Li^>Li»JI 4jVI tt'n ill 4-aJI i nil CiLcl < AVI (j-a JSLI (jl 
Ltxjj iLtjLsol jl I gJLiJLjo i -1 j I La t 1 ja-ajl d <j iU i ; i i aj. 4 j i m All JLbLLJI 
Solar 3 j i ii n All c2jLlaj>J.I jl .-.lUaMtl ^ Sjjjlc. Lcljji tilLufc jLa dlljj 
5-aJI mil CiLcU AVI (j-a jLaJj^j-a 3 >l aj i .Al 1 l_La J£ Ja»" i ..j ^pJI Collectors 

(_£j^>.Ij J-aLAJI pi » i'iVI (j_a J j flj i ■ ■" d -» K , „ « CjL«jaJc-a i i t 1 ' j a i^iiSl J I 
(J^>- JJ^J «QJLlJ j-iloLill pi * mi VI a JLa-" i imJ JLvlj j^t-a (J^>* JJ^J 3j_JLJ_a 
0JLA pljJl ^J^* > tjjl <"< i 1 nj 4M^J^_aJul j-iHiLJLI pi ♦ miVI jj-a 'j^**' ' tUj jjJj^t-a 

. I <L> V Jj i -->--■". U > ^ j i n o Mill CjLft_aj>J,l 

djinflMitl 52LUJI .-.Is^.U* JLajs ^ 4;Laj»lj U.UJI ji^Vl 5Jl mil (jl 






iL^LUJl jJLl^jj ^ m <j mi tl pLt^^l JiUj 5 mho uJl 42LLaJ1 cTjlS-ulaj ^_ 
(J-aLtlJI U-J t^" j dlljjj id_t_L«_a CjLj^_a 4j^QJ «La 1 JlitIu_o 1 jftHj i^JJI tjr J_u_ujJ! 
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<%,;■.» r> .V. 1 1 oJJlkJI 

^UVIj^UJIjIju^o^iyi^jJI JMk^UiVI IJi^2_J^ t lj|c J l J _iAiJL> 

La- I j La LiJLc.j i ^ Laj 5 i ■■ CjVjjla 2_3jji_aj pi < uiVI I JL^J 3_aL«JI 2«j .UtU 
pi < miVI j-olJLa (jh-p JjIjLjv ^IjLcl u^l 4 j i.i a ui II SJsLLaJLi jj-LeaTLaJ I 
( _ ;r lll ^ijLlill (_^i^. «LLi ^L«JI J^iLi. La 4JLLaJLa ^^ I j Laj S i ■■ «Jsajll ^ i n a Mill 

jl JLcl ^1 j^s-^I ^j^«;II LaJj .X9 L«£ ""'I i uLlSJI 2 La i ul aj I gale jj 1 1 a -» J 
i_il i n-»J LjJI a«"n nl (jSLx-iJ aIjlII (J^L>- (jirni Mill pL«jl/2l JJLj>o 4_uJaLjj r-iLxj 

.J^jLSLII aUJI J}L>. ^ jl J-al£ ajj J}L>. jl LLajJ ojj^LLo 
i^jUJ! <_a}L«JI oLjjSUj jj'Gj ^ u i«< uJI pL«-<i/yi ji Vjl>. LUajoal jJ 

j-nKi ilill pi * mi VI Cjl_j_aS t. 1 1 h-e-1 q] IjLn. /J J 1 ■■!! jj-o (jL^-J (j^aj^u daa3»J I 

2_ajS jj* 41sjjla .^.jlUtl jj| tiili («JL«JI ^ 3jJljJ.I (jiaLill La I Si" i Jjl\ 
(jLa j 1 1 11 La-j-3 LJj-£j l_«^ o^ l q« 1 *< tl p^j' ^ij'jj c ""' "'^ <-"^-jLUI 
pltMiVI 4-ut^^lr ^LlILij ^ .mi Mill 3 <miI u\r jjJj (_gjL«JI i_a^L«JI cjLJ^SLa 

(2>C Cj Laj I « a 2j ma mtl 2al LaJLj 2 iiU"U t_JlSLII (^3 j^jHj J La- 2_j| j^icj 
Extra (jlajVLi Ja_pJ.I tijLiJI <_3>L«JI »Ja-m j^lc ^ ,„ n mil pLuiVI *j)jj 
j j i ii j <_a}L«JI I juk ~ La i "j (j.i a Mill (jjj 2_a| ,,,11 ^ A'a terrestial Radiation 
CjLlLsjiJ (_p3j_«jj (jl (jj-ij (JjI^jlII sLajjJa (j^^liCi (jl (jj-i (j ml Mill pi » i~iVl 
. *** *' LSj-?^' i— 3^L«JI 4Jaio (J^"** W O^J"*"^ C"* - " jl mi"m 2 1 j (j^L^jILaVI 
<_3}L«JI I JLA ~ La ■ ■■ ^Ic ^ mi a Mill pU uiVI JJJJJ 2_3jji_a (j|_3 I jj J ijjlsjVLl 
d 5 La ' rt ^—5 4_ul^J1 d S ■ la 1 1 j-jjLj m? J^a cL5jjt_a 4HLa i ut aj jjS-a-i )tjN.j-aS Ajtitj 
jjt tijl-i-II L^^LiJI TtJaj^i (^k: p-U^iiVI ^1 tti^p. ^ ma Mill p-U^i/VI ^^ La 
c-jl mi-kJj i/oJUJI ^ 2 ^ La ' " 2j| ^ (_L^aJO (jl (j^-aJ V (^111 2_JLiI.I 2JUJI 
L^^LiJI ■"■l^." ^Iz. (jial ■-•^■" (ji^: (_, mi a Mill pUt-iV I jl JLlL 3jfc.-»ltl S^jjiJI 

4 m n (lu ^ n a Mill pLajjl 4-ijlj ^L^tjl j_A i lallaJL I OJ^- 1 lP 3 J^''- 1 ' - "*" 1^3"-^' 

■» La i "t <U i nilLi (j na Mill pLijjl 2_jjlj (j-aAj mJjLuj (jJ-II (j-^J 7* ' "^ i-dJjJ 
pi » i*i VI 4_«_^a jLajVj .(j^sj^l •» La i ■■ (_^i^. (_paj-«JI tlaj. (j^tij (_^i^. (jr^l 

:2_JLUI iL3>U!l Ja-CLuij ^ M ia , 1 : .!! 
= (^jLiJI l^MjlII ?& ^ -■■ <jA^ <j-^i ^U,„ ^^ic (jiiioiTitl pLjijj^h 

(j ii miTI pUujI ^-1^') i— "-<-»» * (j i ii a ni 1 1 LjjLUI 
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(^l^. Jalj 1353 (_£jL<jij ^ 1 ,n ."it! o-ilil! ^-*t!^ 0^ i3." " * ".ft -UJ Li^j 

a J 5 j (jl I ! J I f (J-oL£ j»jj J^Li- (j i .11 Mill pi * uiVI 5_ui^ l. i i n-tej (_,SLIj 
J'C i*i tl (_£jjsbjj '(*_S-^' (J-5^- 5 (j '"" '"'^ P u»JM 5>^ |_,^***~ £ L"J-ot£j 4-lLulj 
2jVaVl ~U,„Vl ^^ ^ ,,iq iSJ| pUjiyi 3.^ J!Uj c-jLu^slIo ^^lc (5) «J3j 
i4_flJLlie_a (jlsj-C CjL>.jJ (jlr (_p3j^Lj , U j -»■ t I (_gjLt!l i_2^L«JI ■- La * u ^l<* 

a^jJI J!>Li- (j 1,11 Mill pU-JuVI ,jjj *Lu»£ cr- 2 -' o' jj^-^' JSLAJI <j-a 7t i>i"jj 

(jJal i i II (jJ1 1 ui\\ (_JaJLll JU£. ■ ta a i ■■" (_£jL«JI i_3^L«JI » t» . .. ^^lc o^ljjl 
LJjLx^J ^—j^-L^JI *j->JI (-J3 ^J ■ ■*-*■ i La (—Jl LijJaj ^Jj t»1^**( , ,, z 1 i la3> Jlgni 
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ft. ■ mi n mi 1 1 ftJlhJI 



dllj (jjjJjJI L-Ja^J I JU£. i ta a ■ ■■" ^mk uJI pi < iJvVI (j-a <*_ui£ (jlr I (jl 

^. lr J i,pajVI ^—11 tJ^^J La * ) J^' j'i^ mil cJL9^ (l)^ 3 " pi * mi^LI /pajJLJj 4_)1 

3>3 u JiM 7t U i, i ^ Ir Jl^-lj *jj JMi. ^"OmiII pL*-<i/VI 3_lo£ (jLa dllj 
mj-3 w 1 la « II I j~ 1 j 3 mj-IJ (Jj^sj (_gjL«JI i_3^L*JI •» U , „ (jicj ^jJ^JI ' _■ La S II 
3_la^ <j_a (_yi^.l (jr^J 'f-i>^' J-^' Cr^- ^'-3 -5^ 13 ,8 j-Luj Jjl (j.5^ 2 I 

.JJ9.T (jL^-o c?5 (^ (j-°^' pL*-<i,VI 

2_oJliJ.I ~U,„Vl ^^Jx. 2Ual ,„ll ^ m^All p-Lt^i/VI 3-lo£i_j1 i n-w J^.? (j-aj 
(jlajVLi Ja-pJ.! i^jLiJI i_a^L«JI j^JiJ LuL JjieJ^I J^L=tJ /p=jVI 7c La ■ ■■ iJ ic. 
Lz^>- Cjlj^ j -L- t -j (t-Ji ,paj»-*-ILj V pi * i ii II ^jl 1— t-i'J J-il t^. i no mi pM mi m^Lc 

!y> MjjLiJI i_a^L«JI j^jaj IJljj (j I Laj iMjjUJI i_a^L«JI * La i ■■ (^Jl 4Jjj^j 

*ljj>. I j L_u_a j-jjuj Lo-Lu ^j -^1 . *-." rt v 1 d U , u | aj cGLJ^La ^j-a ^j^ (jIjLaAj 1 JLu 
^jl , j-jLj Lajjj 4-iLjj-La ^j-S > j i hi j^>«l ^J- 3 * ip S ' 'J pi » Mill 1 J_A (j_a m^jj>.| 

MjjLiJI i a^VLiJI ajj^£- «Lul (_, i no Mill pU Mill ^Ir Ij-Laj My^ll CjljJ-iltl jIjlLo 

1 j a 1^ ^ i i-r-^' ^1 ' "U (J-^kj *^>JI ^j^' ' eaj rt < ^J-aLt-a 1 o it (j\Lai£. /-!£. JLoJJfcJ 
4jjjor ^j.io Mill - La S ■ ■■" (j-\j>. }Hoj3 i(_£jL«JI i_2^L«JI (Ji-l-i m? mo Mill pU Mill 
iMjjlJLtl <_3>LiJI dJoMi (^it p-U Mill 1 j » La 5j L pl\ 4^1 mt,l ^La La o^ Cr^ 

(_ylul 3_3l i ii U (jLa 4^>-j^ 30 Mgjl i n" ,j n o mi II pLijjl Sjjlj oj^ (j^ 5 * Lo'j 
imjJLLII l^>L«JI i'Uiii ■ a » ''-^ J^LtJ i^jLiJI L^^LiJI ^ p-ltMitl Laj Mnj 

•» La i ■■ (^1 J-i^aljJI (_£J>j_o_«Jl ^ miLj-II pi » i~i VI 4-OJ^ <-— 1 1 i ii-v (jSLaj 'Lil^-J 

•.2lJLJI ^MjlJL, ,p=jVI 

JaJ * u mo Mill OulUI = <_p=jVI ■"■l-^i" (^k: mJJij^jJI ><iLiII p-Lt^i/VI 
Lat <^->Jl ^ysljusuja] J-aLt-a ^s t/- *-U laj| jC-ljLc.^111 j_A JsaJ Cli-O* (;J * />^a) 

.sl^JI 4Jbi 4 j i ii i_i i_ajj>jj MjjLiJI i a^VLiJI ( _ ;r 3 jm i"itl j\-u±a (J^la crd^ lJ 

Jj jLlaVLi (j no Mill p U mi LgjJa Sj (^ylll 5^1 mil JjJa i.". mm I J (jl aJsljJI 
Mylll 4^1 ml,! (>JJ pU Mill * « La Sj ^gjjl (jUiitl JjJaJI (>u 2 n mi'i 4^^Lc MyJ* 

tjo-S! j tj\^>-j . j^SjlLI ^jLSLLI 3-3-^ d i N j i c ^ n o Mill ojIS ^J Loj^ LgjtLaJLi 

m, i ii o mi II pi < mi II 1 j « La Sj My^II 4\al i nil (jLa (jl£La ,J^3 2_« 'ji^ (j .1 o Mill 
I JL^J ^jj-ojJI dJ o mil jl ^jjjsjiJI p-LaJjVI ^gjL-uJ i^jLiJI L^^LiJI Ji-lj 
I gj-LaJL MyjJI 3-al i nil J^la (jLa 3j >j^c (j n o Mill (jjSij V £j^>- Lai n_2^L«JI 
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3_Jjlj UJ> (^i^. Laj i n S a MjjLiJI <_a}Lil] mJJijjuiJI dig mil Mgjl mi" pit Mill 

(jLa dllj (_^-l^.j i(j .I t i"itl pLoJjl ^jj'j v-i^ <j-"5^-*-° (^ Li^)-Uaji jl pLijjzl 

:3_JLUI 3_bL«lLi i.un>] (J) *I^JI 3±£ 3 j 1 n\ 

<Ujlj uj> ^^ujiLx^a X (_£jUlII i_3^1i-U mJJ^aji-JI iMpiiitl = J 
(j»<a itiTI pLojjl 

(J^LiJI L^MilJJ (^J>«JlJI tMointl 

(j h i 1*1 1 1 pl-ajjl 3jjlj S-'tH?" (j^-i^-*- = (J 'J - ^' cr***^ 
4_j^j>JI i_aj)j»LaJl d * ^ ■ La ) j3Qj 4_JLa 3->Jl ^j ol ' ^" rt ' J-aljtX d 1 1 n <lu Lai 
I J_& jl jJLo JUJ-^o (oJJJ 3jL«JI (_^-3j iaLoIu&VI jt-Us^a 4_Sia_m ^^a SjLjLjJI 

.3ji.in Mill oLj/Li!Li 3 nU'iU 3_lUj_II 3>^i»Jl (^Ic I^L*lc.l J-oUll 
j^i/LII pU-J/VI 3_<i_ia oLuiaj 31iiSLIIj 3JLol£L!l ^Lo^Ltll ^jj-ap I Jl o"^' 

pi * mi V 1 *L<l_l3 * )l i n^. (jLS-aVLl Te-J-Laj ^^paj^l 7c La 1 ■■ m£ Q**< i u a (-r^- l£-^ L3 ^ * " 

j^i/LII pLojiVI «_o J_o|jil!l «£a LJj^i L»S[a iTtiaj-u Mjl ^1^. 3Ual ,„tl j_iLJll 
■» La ' u VI (_^-l^ *LLaaLcoJI iGLJjSLo <_i 1 11 -»o 4^>.jjs 4_lO 4JI (JjjLjiI (_j-1^. (_g^«-«JI 

iTi La mVI aJL^J 3 j in i IL pU Mill Ijut ■ Uj S • ■■ 3jjlj u\c ljLtl^.1 3-ilL>J,l 
w la? p. La ■ ■■ (_, Ir 3Ual ,„tl j_il_J,l pL«_j/VI 3_ui£ >_jl mi. Loj? lil ^liua 
(^lc: j_il_JLl pi » r„^\ :3_JLiJI 2La>L«J1 J<n"inn LiLa <_p=jVl ~U,„ ^^ 
.(j,i^ Mitt pLajj! 3jjIj 1—4^. xjJlLII p-Lt^yi = ^-SaVl tJ^uJ\ 
(jiLflj (jJUl oL9>L«JI {y* jljjjJI dJLLa (jLa j uilUI p-Loji^U 3-j-mllbj 
(^jSLIj i^LsJI Liibtj 3^-^ aj ?rj^ ^ J * * " o' jrS^- ^-'*i < ^ i_ il i n-»J L^JI <n~ > J 
1 ajj La 11 3 . j , U I ^ jj X J*\ uij j mm i 1 1 pi < uiVI 3_ui^ jujUjlj LJj^J L«^ 

. j->JI ( _ ;r a a^jJlIIj jLJlII <U-m ij SjLjLjJI sLji-LLLI 
p-Lojii^U SoLajedJI rajill c-jl 111-vJ Sji^LjjJI i2jL9>L«J! (j-a JUJjJI tiJLLaj 

cLuj^tlll cjLu/LlUI (j,^. jl*1«j cjLa^L«JI j>jut (jLa S^L«JI (_^aj 1 1 Com J^LiJI 
diLa^LtJI ojla ^ dl <i<" 1 11 U ouljiJI ^j^-«_' jaja jljjl>j L^J^Li. (j-o (^SL^-i (^jJI 

y (X^a ^ 5 La * 1 1 (—a 4_Lj_u_a_LaJI CjIj-jjiILII 4jt_LxLa jLtH^. 21I <j\ju JL>*G /j^lli 
J-al mi II pi < 1S1VI ' ^ . ^ ~ ^pJI ^La^LtJI (j^n; liJLi^a dili x_oj iaLjIaVI 

da-la aje-L^aJI a L_a t jJ^L^ 

pi < miVLi 3 i^LjJI '"'I luLj-UJ «G_tj>.lj_a J^L»~ (j^s i_iJJjiiI (ji-jj jaj 
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6.i,ui,auj.ll tkSlkll 

SjJs^ILtl 4 \ (XLjj-11 toLs— L_J 1 ^j^* I (j-ijiaj «QljLss«<3J O-J^SJl (-J3 /j i ii o mil 

ou^SLII (^ ^ i ii o ."it! pLuji^U 4_ujj_2j /tjllJ (_ji^ JU Laj»JI (jlSLoVLi (jl I jj^ 
3_L4^ 4JI jLjI^.1 fj\c (JaLAJI pi < uiVI x_a J^LuJI r<u jJ I ij' a j~- i-ajl j»LjI j_y3 

pl_«_JuiLI S-j-Ualj^l <Lc-iJS -}Li*jI j-4 <t!L>JI eJJt> (^ Ujllall J£j >2 ga.j a 

dUj , ,, ,11 3Js^L«JI (Jl <n~ i ill (<u (j-oj 3 j >j t~ (j ii n i~ill (jl (jlsl^ll^Li ojjSD! ^jjs 
<Uj1j t_4jj». x^yLbj^ayi^iiKiMitl c.l« AVl-^U-«.ltl J al .■t.tlg.l. AVl :3_JLl!l 

.(jug nit I t-LiijI 
J-al nil! pU iSiVI 3^jS (jl jLp^.1 (jSLxj sLJLs oj^SLII JiLo j I > I 3 j . „ ilLij 

I ^l^*- jl f-JJ-U j»J-i!l (jr^ *^^iW *jl>*" °^-$ 320 (_£_jLcuj (jjJal^oi'zl 
d " U aJ-tb j_p-o (jl I i^aj! i_iJJjii! (j^-p ^J 'P"i^"*' J-^' O"^ "°'j _^rP 

, "»l--l . ,-. -.M t ^yja uiaJI Cj2 J_«_ll (j-o '^i>^ 7?-^^-" u^\ L5AP j" ' ".' (*Aj 

J< mi II (_,JI pj^>-jJLij iOujSLII j^a J^jLAJI ^nm uJI pL«-<iyi j^c Sj^jiU 

pbuii)U j lil'iTm L*x3 3-iti»J. I jjljjJI^J Jiin't Lu? ££jLi!l mJjj (I7)(<iJSj 

g-UAVI l^3_ujjJjitl 3^jill ^jjlaIs diljdj idu^SLII ^JjsLitl ^ m^AJI 

t_u^£ I j"j a j" (jl (_p3j^ii-i (_^JI) iiJll£.Lj/ ^jl\ j la '" (jl jj* I'ljlr La (_p (jLa 



o x 



_jJt 



«JSj_a d j i ii n i"i II 4iajj_>i]l (_ji^. -5J->u (jlj (^ i n< i"itl CjJSjJI (j-o 
iSj_«I/L^o ^ i n<i '"ill pi « i'iVI <; l-«-i a Ij-2j (<sj (4iaj^>JI j^j_o) OjjSLU g< 1 1 nilLi 

(j^o Ijl>- 4_ijj_a 4_«_^a u I c J '^*""j ' " l?j^-^' o^ Ij-st^a oJs^JI (jL^ lilj 

OLaaLtXI jj-a iy i n o i"i!1 Oa^jI * ll i n^w «USL4_) JLJ^JLI (-^ C-t^-j-J (jlSjj-aj Jt^l^jl 

(I*) - 

3jj^LUI j " ' > — — A . - — 1 1 ^ Lg_aj_2Jj-u (_pJl 



:^>J« fJUJI ^ cr -*JI tU- ai 

p Lt- Ju V 1 CjLu^^jju (-r*-*- 1 '- 4 - >3 flj" 'I'VI i-La->J 4-LuilIu Jt^ljJLl < allseja 4_o*l_uJ 

tjr _lJ-JLJ1 jqJLlII -ijJ^>- C_)jJldJJ ' ^ d LJ 3N I , I fjr iJJtl\ fQJL«J1 jLLa^l ^& (jy < " 4 <""^ 

281 -.^ J-^^ll Ijl^j (3*1X1 p utlll j-IaJl (I*) 
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ftXiXiJI fciiUJI UpgJgiSj 

17 (J^La ■ La3> ^j^ >-* J^La-s j-jjjlII rQjLuJl (jLa JU La 1 1 i La a La >i 1 d 1 1 u ill,] Lalj 
Jjj- 4 -" 60 (J^-La ■ La a> ^—11 4_ujJtJl f n se ' ^ II * sj-£. w ' ^ a * /^a (_piHijj»c » ijX. 

/aSLaj (_£_>i-l ^1 <L"Ja.La (j-o ^jjlII /oJLkJI ( _ ;r a 4_o~l_LLI (Jl^>.2l (jjLpjj 
Ji_pQjLi j-a 2 1 1 J-A ^j-uSjlJj j 4«GL>.Lla £>j^S3 ^—a jjJ3 /jy^Ji *Lj^j>J1 (j-al^ajul 
I gli-uiJ ^1 2SU;t I ^ (jlajVl ^Jl Jj-ol^ll ^iii^miH p-Lt^i/VI 2Ll*^ ^i^: 
J!>Li- 3 j<i i iijll 7-LjjJLj jjtu ljr ijjil\ j«JL«JI ljr £ (jiaLLa i dl ' j'*» i^jjJI LitLc 
LA-L-L^a j La 1 1 i La a 3 i "J ao^jJljI ^j^S " /^-I! l£-}J-> l£-^-H J-*V ' L_d_u-saj| ^J i *-»Q 
Ltiajl ijJLukj tjLLea-AJI 1 J_& a\-i\ (_>^a_»j <J^L>- jug Mill d * mi! c-<j^j>. (—JlLIljj 
^j) >_j-C «L_L*_uJ1 aLj! -n Lajtjq <J^L>. 4^j mi a jug mi i «_"_alij 4jj1j^t_i-a JjLaLLc 
^J-t-al^Jl ^. i ii <i Mill pi * mi 2l CjLuii ^ya ^JJLdJ I goB ( i gJ i _ jr HJl 4_LLajJI ' d ' a I a * 1 1 

(JjjJI ( _ ;r i ^j i .I <i i"i tl pi < i*i a I cjVj_«_o ^j-c Sjjj^ i^jLai! ajl2j (jSLIj 

JjsLil! 1 1, ^ ,~itl pL*_»~/^L! 4_loo-JI '"'I La i ujl] I jajJS TTjJ-J LuLa d ril"i-sJU 4_ujjl!I 
tLaJgjJL I 4 1 1 nil j^jI/I (_J!>L>. 4-ujjl!I (<u^a^aj«Jl -i La « a ^12 ( _ ;r i32l •» La i nil (^i^- 

(^k: Mjj^JlSLILi ^ (2) ^j JjjljJI ^ 3->jl>!l ^La/VI o' cr-i 5 jL«iVI ->>Jj 

^Jl I ^ lj_a-asj (^ i^jLHJI C-lC-j lilj i JUs-I^JI A^jJI J^L>. Jr'J-''' j"iqj" ii.ill 
^ /a^j (_£l d <i i n^ jj» i_l jlla-l I ^La ^«-Jj-LI ^H-LI (j-^ 3^.Lj/ Jalj jlj*\ II 3jL>.j 

.86 ^ JjJ^JI 

J La a ^^ 4_i^a Utj-sLuj-tl I JjJ-11 (j£ ^ i .m Mill pi » uiVI diV JUt-a j j*i<" 
«_j_«JLj 4_j_ijj(JI (JjjJI -i La « a ^1 jl /oJIjlII ^^ 4_JL«JI CjV JjiII (j-o-i— ijj^aJI 
Jalj ^hS 7 £>c ^3^ jl L^J'- i - UJ ' d-ixtaJI ^J < ^^ ^_a ^. i n <a mi pi ♦ mi] i La i ■■j" -i * 
(jim Mill pi < mi VI 4JjLLo (J^' (j-°J i JL9»1_$J1 (^3^' c- - - f-J-A' J-^' (jl r 3x.Lj/ 

^j^- « j aj_2_i LiJLa («JL«JI (j-o mJj^>-i (JlaLi ^^ =GV jul^j ^^jjiJI /«JL«JI ^^ 

jj_a 4 ii I" -K-a CjljLa ( _ ;r a (JjjJI (_>^a-»J ( _ ;r a (jinn Mill pi » ui VI j^C L~j|yl Laa.VI 

.(3) (slj Jja^>JI ^ (JUJI 

«Lal_LaJl_) jj I ♦ "i 1 L^a 4_u_uL_ul JL>. sUI i na ^—II j j mi i ^jl LLA Lujjij zj 
jj^Aj 4_uj_»JI jjjjjl L$j )<_IL<jIij (Jill 4_jjt_j_LLaJI ' - * I .J ia * 1 1 ^j-a 1_Aj-lCJ 4 y in o Mill 
j£Li!l (Ji.jCu («J La j_uSLII (jr^-OJ V l-^jli -'^^ d J * J J < " « I j t* » t I j^jj (jl 
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ft. ■ mi n mi 1 1 tkSlkll 



-n la * rt f- Lag (JN m i I J* rt iLaLnIiJlj '"*'„ ^* II 0J-A (j-a 3 3,1 aj i "^ I (J_ajtJlj 
0j_fl> (jLJ3 dJLJ!i (jjjljj i4_a_La_Ul (jL^ijI 4_aJ_>J I J d-ilaaja L^-a 1 JL^-**t < ul 7t_uj 
JjJ jJlj i l<j<a J_aL«lJI ^ (jl mjVI J iVq La lil 3jjlm IjLjT jj-flJ JL3 <-<LU.tl 
3jL»JI (jJaLiLI ^ LJL>. 3_ajLl!l 3Sj JjJI SjUjJI JaLaJI jnti (jl dili ^JLc 
*L«-<I/I <LL<LflJ La (J^J (jJaLlLI OJl^J ( _ ;r 5 ; LiII aJsl^JI j^c sLjj^c (^jjJI («JL«JI (j-a 
I JL^J Ljjljl .JjLtaj 2 4j>.jJ ^1 I rijir^i Lgjjljj>. ,j-a J-SjJ (jl J-fl> L$-i3 (j .1 a i"itl 
(J_aLiLlj jaJ 1 jl 4_aJL (_ll «La_*_ul L$J (J^slij /^J' ^ Jj"„ O^" ^Ll* w * ' tj' 
d" -^1 . -a! La>j^t- i u )j <y a If ra_iSL>. (JS i"i t d . ♦ . . U n , " > 1 < U ♦ II *_a (jLt_ajV1 



Solar Collectors : 1 i_ in I mil £ll—a41 

CjL>.^_a (j_a L$Jja->tj Sjji^-ua d y i u a Mill dJsLLalJ (Jl * all a! JL^-**u ttz\ ' > 1 Laj 1 

iSjjIj^.) JL*jLL^VI 3 t'l r,A\ 3JsLkJI JLCil jl>.I (^Jl 3 n,HUI_U.ajij.^fr 

(j-a j-^-ji jl 3jU>.1j «L_j_t_u (_3 /aJ (j_a L^-al JL^-**n ujf (4_uLui_jSaj^b t4_uLsj»^ 
^j^-> * 1 (JLaJtHj-ul J-a^tl ' ' 1 &L-t I (^pajJtJl I JLA JjjJL>»j /L->-l (j~*J .J i m u] CjL>.L>. 

ai^i,, 32LUJI JLCil j^l (^Jl 3j,,ig, : :ill 3JsLkJI Jj^j *>23 ^1 JSL-uaJI 

i^-A 4_ol_j_a_L^ajj^Jlj 4_uLjj^SLIIj 3jjIj_>JI 3J3LtaJI (jl Oi-o*j 'ijl a«"i ' "2 1 

JLSLil (>a ^f ^Jl S.L.g.c.jJI 31LLJI Ji^ oLa 3^LSJI 3j}li]| JLSLiVt 

(j i ii a i"i II pi « <"iVI «_a J-aLnILlLi j»4-2j 4_«j^La dlji uj C-J Lajj aJJt 4^LLaJI 
fC_*_o1 (J_jLi_o^aJl i>J_A _ 1 c ^j LLa ' i '-j ifiL^LLaJI (j_a jo_j^La ^JS ut ^A\ 4Jj^_>oj 
SJa^LuJI 5 j r .. <a ititl 32LLJI JaLSlII u-tk L^la^a (jl iii!i 3j,, l a, : : l ll oL«-a^>JU 

Laf t JLa-Q-^VI 3JJLAJI 31LUJI JLSLil jo.1 ^1 L^La^ij L^k. ^JLc 

-.(j^a oLl*jJ.I oJl^J Sjl.j'jjJI plaJVl 

d j i u a i"i tl d_^LLaJl (Jj^tlj (*a-<2J (-j^Jl AjjI^-^tJ 1 d j i n a ilitl CjL*»a_>!JU -I 

(^ic ajjiilL 3 ?U"U 3j^UI ^1 iii-vVl ^,^°il .-^ J!>Li- (j-a Sjlj^v 32LU (^Jl 

CjLkji^J,! (j^s pj-i-ll I J-#l j«-jI-JuJI (<sj-uVI (jl it^l^Jlj i4u na i"itl 4j>jI/2I ^j^l .^".^1 

LJiuji^. (jij Solar Collectors 3jma uJI ■-«!Ua\ltl jl BjmaMill ^Lhji^J.1 jjt 

3-^5 L^J ^jLUI Aiu2l (J a»"i i ii ' < ii LuLd CjL«-aj>J,l 3Jj1 (j^ajL ^^ J^-C Lo^.z 
(j n a i"i Jl d » Mil U 1 '^ " U > ^ j .^ " d I j f U j 4_j1 (jLj 1 air td j i na i"m CjLft_a->J,1 
(j_a i ^ I" -»- < d^LLall (—jL^JjI (Js i"i|1 (jl (3jLaj (-ina mi *_aj?e_a (__A L^1j^->oj 
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ftXiXiJI fciiUJI UpgJgiSj 

.m^I^I 2JU. 

a\ ui-kV| (^Jfcj (2jUtj"aj"jAtl Lj}U»JI) iuLij^SLII 3 mi quit! CjLla^JLI -2 

j_tuL<-a (JS uiJ 4-uLjj^^ 2Js|_U ^1 ^MK i"ill pit miVI 2JsLLi Jj^tjj (»j-2j (_^jJI 
2 al La II rL^l (j-^VLi L)' ~J I » U ' a iJj^-JtlLlI tljLjlaX. ^ J^i-jJI (jjj 
jjtj 4jj|j^>J| CjL«-«j>J,I (Jl <n~ i J jjx. 4joLJI 3jIj^>JI el La i ul aj 4-uLij gSJl 
Cjlj^e_i_Llj CjI—Lj-jj^jJI (JJLo (_Jjj>-I 4Ja-i i uj JjL-uj ^1 r-Lixj i_£JJI j^a^l 
2JsLU (^Jl 4jj|j^J| S^LLJI Jj^J 5-lU-C (j-3 J^i-J-ll SjjijjJa mj! idjLiiSLLIj 

»Lj a<ll -^Lul jLa 3_^L,j^SLJ| d^o^AJI oU.a^J.1 3JU. ^ Lol <2_uL,j^£r 

r-Lljl L_3j|j-LaJl ^j^** I /-£ ^jlS-a^t Lj ^jl jS JUL) jj JL>Jlj iSj-tliLua 3j^_t-aj aHj 
jj-a I i eaJ I 4jj|j^>J| 2JsLUJI (_>^ulj (ji^. _)j i a -- 1 1 j 3j_^/l_j_a 4-uLjj^SLJI 2JsLUJI 

. Jjlj ^ J l a*" i ii z 1 *_iuiu (j-oJ-I J)-. 1^-^ (jl Jr^" d mAj x_a->J»l 

aLjJlU 4 j i n a mi II ^ ]al La II ^J a ***< i n" /^il ^ '^'1 < i <\j"^ n C2jL*_a->J.I -3 

cjLjJI 3'jj' 5J^ er^ L»^ ^-uljjj Ajjj^LII jljll ttLijIj ^jL*^ cj^LcLaL 
.t_JL*JaJI ^j*-*; 2JL>. ( _ ;r a La£ (j\j>.jijjll$]I /-LlJl jl 

CjL«jjj>J,I jj-a ^liillj (Jj^i I (j^^J-iJI (jJI 4ii».}UI '"«! -»*.^»tl ^^ jj La" ' i ■■ 
S^jLUI 2alUlt3;<^llj2. ! ;l ,~,tl,-,l aloJelmVI ^ylj I i^aj? 3j^" : i -J 3 j • -i uJI 
jj I »*n jl>. I J ca^ (^ 4J 3j ' "'** ^JI^JI Pj-^ 'U-mlllj Lai . LgJI m"n nl (j-^ 

.cIjLjLiII <j-a ajsLUJI rLtiLi 



:4d jIjaJI ii i I'^Lw^l 

4_t jai 1 4_Li-v--i-J'J I CjL«ju>J,I »jSi CjL*-«->J,I i>JL^J *_jLuJI ,<u-u^I (jl Llls 

^1 3 j ,,i a i^tl 2 al La II Jj^jo u-b L^JLCil i_a>Lo.l (^JLc oLlaj>J,I tfjuji 

1 1— ) alkJ, I aI JLajj-uVI A < j j U l_i i ii ~»- d iil"-e^a 3jljj>. CjLvjJ (ji^. 2_jjIjj>. 2^LU 
JLjxI (^1 iL^oLjJI 2_jj|j_>J| 2^LLaJ| J-S-b CjL«jijJ,I t>JJb j»j-Sj aLc (JS i'ijj 

2_iiiim JK uiVl (j^ J ji^Lfllll ^ J^i-jJI (_L^j , -.ljlU~.lt o^l Sjil" 

L^J^L>. jj-a jJjLtsj (Su< ^^j U'tt , ,_)1^j>J1 jinj ^—11 3j U" ' , ,. CjL*_a->J.I ^J-^-I 

.4_a-J^iXI <G 2i I o*"k nl j ^JN mi i j£ jnjy ea3. JUJL>u 
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ft. ■ mi n mi 1 1 tkSlkll 



i- i n <a mil *_a_>JU ^—11 LJjJiaj ^ol3 1 J&Jbj jj>- 1 ^—11 ij\ mi jj-a L^Jj^o (2A_c_l Lo_lJj 
4_sLL*JI »J_& J.jjl^'(j ^j-2j 4JLs 4_i i - n '"ill J <il Ull J . ^"" ..j I a i ii-v i>jl i"r Li 
Lot ijj>.V1 £j->J1 LflAj Lo_Lu I j ' rt ^j^>- (-r^- J J """-11 fdj m£jj>.I ^Jls Mil (—11 
^Lj_o *_jlj_U JLj>-I 3jIj^>- 4^>.jJ f-3j (j-2 (J-^"*-^ 4_jic J Laae i mJJJI «.j_>JI 
4_La_jj>JJ ^l^o^^U ^jj>.| 3j-« *_o->JJ jj-a J 5j * ) m£Jj1 ^Jt> s j a a 1 1 £.j^>JI Lo_Lu 
: I llSJ 4_ul i n-v 4J3)M-C (JS mm aJLjj Lo <1c.Lli^5 LJjL>. _aJ_j . 4j 
-J a fll I AillaJI + 4 mi~<t1 AillaJI = £-4Jii.l m,^ ^U5l,.,tl 'AiLLaJI 
V <tj| L«^ j»JL«JI jj_a 3JsLkJI (>L»J V (j i mo Mill £-«-=J.I (1)' liLH '^J 
4 1 1 ujSm <tjjlj_>JI 4J3l_LaJI j^c iiija_JI LlIjL>. I jlj . L^ijajalLi j»j-Sj Jj I JJ **J 
lilj .Sjlj^>JI 4j i."il?"i'il mJJ-11 j-jUI l<jjr J-^"- (^lll Sjlj^>JI 3_l«^ L$j! JL=o 
c-LojjLij 4-jiLjJI 4jjIj^cj 3jj_j_Uio «-jLU 4JliS wjjLtuj L#JI J-><-i Lgjl i a> LJjL>. 

' L) J 3 4 j '^Ljj «L9^Lc (JS mi 1 aJl^j La *_tiaj ^T^^J '^jlj-*" ^JO^ 
•Aj_)I j> jv 4-s-jJ f LsjjI X 'iU^^JJI rtjjlj^. X xJIXI "iLU£ = 4 un~<t.1 3j1j^>J1 

'.(^JLlIK 4^>L«JI » i^j JjjsjJI JLaJtltuLlj 

lj x (j x til = I £ 

(Jjj^alll JjLuuj jj£. J^~~ L#JLs AlaaaJ I s^aj>.2l ^1 fl 'j a a 1 1 3jlj_>JI Lai 

j_^j_ij 3j_ti.2l d 1 j i hjJI j_ul3 i)-«^j i— a j i n^ 2 lj j . "llj ,p-L«jl/Vlj JjuJIj 

(j_a 3 ^j 5 d 1 I 3jlj->JI 4_uii JLalLtJJ .ij_a_>J1j /Lj i^alJLj 3jlj->JI ^jljL^ Ly*£- 
4_La_Lj>J,1 «:1^>. ^1 ^—11 jt-ij-^m yt 1^ 1 ■■ jj-a 3j1j->J1 mJLSIuI J-aLt-a /^l^. ?t-<i->J.1 
x_*jj,l •» La 1 ■■ (j-u 3jlj_>JI CjLvjJ 3j^ Cr^J ?-* :: ? , -''' ^'" «L>.Lcu^ (ji^-J 

-.(jJLlIL^ 2ls}L«JI » ■'"'' (jj^sLjj J< uuj 21-^j^H «l^>.Vlj 
x 3jlj_>JI Jl 2J *'l J^obta x » a ~»itl 7t-la-ui 4_>-l ui a = a sj a At I 2jl_^>JI 

'■■i t-» , 'wt I «l^jvVI^ a_«j>J,I ^- ta -■■ j^_i 2jljj»iJI ljLvjJ Jjjt-3 
-.(^JLllL^ 4^>L«JI «-LkJ jj-ojJI JLaJtli^Llj 



i_a * 



Ly- 



mJjLcuj ajaJLaX I 3jIj_>JIj 4 1 1 im'CII 3jlj_>JI f'^ASt-a (jLa Ljj^ii LaS (j^LI 
c-Lt^iyi 3_l«^ LtjjJLi mJjLcuj (^iJI J-*jJ.I 7eJa-m (JlC 21^al ■■■'! 4^LLaJI ij^ 
:^t i«_a_>J t l ■- 1^ 1 ■■ As>-\ 1 11 a 1 I iaj ' ea rt <ljvl inll 3jL>.j ^^JLc J. 1 n a Mill 
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^t-aAJI ^- ta -■' <t»l in a 

cy * <_P =•* £ 

'.^j-usLjj ^J\ i"i i /j i n o Mill * <a*r tall sLsLLaJl ^jIj-la * L^aJu 

2 »» + i r = ^ r 

— ^ + — ± = I 

3^ 3^ 

c? k. 3Ual ,„tl SJsLLaJI fji\ 3ji,i"<U dJsLkJI 3 j i ,i'i ^A lr/3^o? Ja3>M ■' 

3Ja}L«J! J!Uj L$JLa 2 *-/3 t- Lai i«jpJ1I a^\J£ J!Uj L$Jl ^1 i*_4J»J.! ~ U , „ 

j , ^ " ^- i jjl Ll-LSLajj i»_<u>J,l ( _ ;r L^. cliiaLijJI SJsLLaJlj 3 JaJLaJt, I 3JsLLaJI jj-u 

i_a x a x (jj 2 ^ 

O" x O 1 3r 

l-3 2 £■ 



X A = 



r 



lP r 3 £ 

zlj-^-zl (^1 x_a^>J,l •» La i ■■ (j_o Sjlj^sJI JLiljl (_LaL«-a (jl Ljj j~f I I !il 
3jlj_>JI CjL>-jJ <3j^ f-° ^-D - * 3 ' ■ ' ' " '"" i D' liLH ^jLi 4_n-i3 j j 4-Ll-ljJ I 
fVjuu?i\ 3j-Ju «_a I j i ii*Cr j slla-pj,! «l^>-2lj *_<u>J,l •» U , „ 3j|jj>. =L>.jJ (j'V 
•.(Jjj (jino Mill *_«je-«l! 3JsLtaJI o'j^-° 3jL£ LiJLcl lil i 1(J inn Mill 

=^- x > + t^j»»i1 3? LaS = I 



J? 

lP 



-.a_JLU! 



i_a 



a -0 . 8 = *_**i!1 if. US 



I »iK 4lUi_i3 (_LoJ Aj?" i ■ ■ a ■ La 3eS j J te.j'a SJjLtil OJlgJ ^LuJI (JS i"ill Lai 
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ft.; in n All oJJlkJI 

<_J Lalij 4 n I" -»J, I '"'I ^j .U'.tt ^^a dj i M <i Mill iLsLLJI aI JLy" i ul 3«Loi *-3j jl 

^yfl 3j 'I .^-."al ,_jjju>. cjli (ja£i cr^'j 4_lIL*JI 3«LoSLII Cjli cjL«ju>JU j_jJ3»j 
3jl_jj * _■ I La j j j- 02! (jLa ^ 1 11 g ."it! «_«_>J,I 3«Lfli *-3j (J^-2j iCj^jJ! (j-hAj 
iiUtjVl pt\»« j?. aljJIj .a\j^aH SlsLLsJI 2ll*& Jjln"j3 un~<U SJsliaJI 3_l<i£ 

3-SLjj '^ **' ^ * (j-OLfl) (J^>- -^J"*"^ d J 1 no i"itl Cjl_*_a_>JJ ty\£- m£j->u /^tJl 

(jl 3jj|j_l^> jLa£.VI ijuu JuW^I *_a 1 3 > j 2 a 1 1 2alUtl Jjl~'J 3 j nn^ll 2alUtl 
4 j i ii~*v U 3^LLaJI 4_l«^ -i'-i>J Cr^-3 ' - ^ '^"al 3J j i o a CjL«-«->J,I jL«jj/I (jj£i 

:3_l!LiII C.1M&3JI 3Lclj-a 



«:ljj>.^/l dJJj^l (j inn Mill pLvuiVI J j 1 aj (j-a JL>j ^^1 jJjI^jlII (JjISj -I 
^l^o-LI (Jl o»**u 11 u i_LLI]}a td j 1 n Mill d ♦ mi 2 1 ^j a I ' eaj rt I 1 ^3-aj /j^J-ll i- 4 -?^! (j-* 
. 4_JLc S; I A<j cb-aLlI •» La 1 a j I ^1 (Jjj^sjJLj (j 11 Mill 4j>jI/2 tt n 1 n" (_^<-tl 
(jAju JLsjlL-uLi dllia 1(J nn i^ill pU mi^U 3j^UI ?cJa uiVl SsLa^ajLT; "2 
m£jij->Ji pi » mi 2 1 (j-a (JldjJ jiin Mill d * Mil (_^-al_t-aILal (j_a JbJJJ (■*-"' ^*W>LLaj| 

•» La 1 " »l OJL^J 

(^Jl (_>^>m tc La ■■■'! (_, Ir 3 i^'iiill 3. mm Mill 3Jal_LaJI J2J is.\-i£ «^j -3 

sjUJI (^3 I JL* ilsJiiejj t(J mo Mill *-*^>ll u^ J-4J mJJJI (JSL^/ jl jLc) xjUI 
. SjIjl^Jj (Jj <<>aa]l 3jU^>. (j_}l_*_tl (Jl o*"i t ill d La i ulaj 
:3_l!Li!I (j^jvljjJI ( _ ;r Lc j^jjj 'j J ^- 1 1 (jLa Sjjiill 3al Utl 3_La^(_L3j lJ ^j 
tpl ♦ mi 2 Ij (Jj ii^jUJlj J-a-^Jl (JjL-oj cLLa_i_ul^j S ^j 5 a 1 1 3jlj^>J1 ^JjISj -I 
■» La i ■■ II (j_a 3jlj_>JI (JLiljl (J_aL«j5 (_LJ-2j (^dj^ 3 O^- *^L«JI (^^ I JJt (<Cyj 
,3^ cr^^"J r ^4 j-al (Jl <n~ i ul <LLa i ulaJ 4 La-ta-J I «l^>-2l ^1 (_^Lil 

i3jlj_>JI (JLojjI «_LL «I^JI (j-a d j mo Mill CjLhajJLI ^-Jj-oj jl (_>^>m 7c-LajjJI 
J <Lj '" (_g^La ■ t- i "j (^1 r-Ljjo (Jj plj_i!l (^^ J 5!i ~ V 3jlj^>JI (jl a j U I La 
Lili^sj LL (_^aSl uaJJI OJLA X^J 'p'j-^' Cr^ J ^~ '_' lS 1 -^' -j LtaJI (j n'vti 4j^Li- 

I J_A fdtJJ 3 ^j 5 a 1 1 3jlj^>JI ^Lj-oj (J j I Sj ) (_^£>m 7c la i iJI «L>.L_u^ (J_lLoj -2 
l_£J (j^aLa »hn (_, I r /oJJ (j-a l_itj_pjjjj (j u <\ Mill 4jljI/I «_l«^<j (J!^L>- (j-a 
CjL«jij>J,I i<u-uL-i Sijjjiil CjL«-«->J,I (_ ;r 3 t_ial<j/2l I J-A J m" i njia i^lljU =L»-Ljia 
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ftXiXiJI fciiUJI LipgJgiii 

■ ij£jl\ 3 JMUMitl 



CjLv«->J,I (jjfc 4jjIj^>JI dj i an i"itl CjLkjs-^JU (j-o 4_uj»jjj plj-il 4j^Ij Li!Lut 
(JK mi! (jyi^- pj-i (J^ uJi-^iJ i3x.j_iitl CjLv«->J,Ij ij£jS\ CjLv«->J,Ij d-»U , ,,tl 
id) Lai JL?-"( ( ii z 1 ^j^* ' J Ls-l^La «UA_>tJ 3j-j_4-d jaju *-»-■- <jN mi (J^-Jj ' d fljlic rt 

'U-'^*^" .' "- 1 - 1 * d)L«-<U>J,l flj-ll (Jjl i"iil II j 

■ti -». t-.,.,t I 4 j m (7iT| Ll)L«.a--»iH-i 
lLLJ j)j Lc^j mi CjL»_4->J.i p I3-1I ^^Ji 4-3cLa-mII d j 1 u Mill Cj Lt-s-^J, I j»jIl*j 
t. m i n )^ ^jj>*z\ Cj L*_<jj>J, 1 x_a 4JjLaJ\Li 1_Ajjlj_u (^psLoisjIj I $*y ' ^3 d ) tt^ 1 ■■ ' 
dJLLj (^-3 CjL«_«_>J,I (j-a pj-^' I JUt (Jl tin 11I > j '"'JJ ' L-g-iVI «»" Mil J)Jl*j 
3jIj^>JI CjL>-jJ) ^ylz. 4jjIj^>JI 3alUtl ^ic Jj.^^tl i^.IU" ^pJI .-.IS^.U'tl 
i3_j^la 4j>-jJ) 100-90 mJ JUlIj V (^lll SjIjjJI diU-jJ) Mjl iIjjmi'i 2 LgtiJeJUl 

diL>-j jJI j_a JiLo (^Jx. 4jj|j^»j| SJaLLJI dVLuLL-ul ^1 j^JJLi jjjijJIj 

j i ii ill ' - * I ' 1 Laj rt jj-* yjl.' ' '^j-?* (jrr^-9 U ° *" ' ' 4_*_iLij ^>tJ-^ d LgaAseJul I 
4_i^>Li»JI '"'tr I '^^"1 ^1 j j i"ii CiVI mli 11VI oJUt (JiLa (»^>- (jr^ 3J2 jJJj 
ojufc JjU Ojj. 3_j-C.LLnaJI JjjJI 1 la « " ^ 3JsLUl! ^LjjJI aI Jiie-L-uVLi 

«JaljJI ^ jj* 3alUH *L«JI dJ^L^uVI ,jji 3_<JLc 3 j . n't (jl ^1^. .-»l-l ,^^VI 
4j>.jj 60-50 ,j_a ji^l (^Jl Lg3jljj. 3^-jj «^j - .IU-m V (j-Ij-UI JLud^MI 

4_lL>.I jjl «l^>- 2I 3jIjj>- =L>.j JU dal flla.VI (^r^JiJ 4JLa Cj^lJI 4j£ jG Lai iSj^o 
(^Jl 3_^.L>JI u \c j-oVl ol J) j j La "jj ij-^l (jjlJ 3jjS-o ^-J- 5 22 -20 ^ lr 
j_oVl <_i Lta-lj V Ot^ 3 j^l ;.^.tl dLLsjiJI (j^i jujjJI ^ 2_l^LJI oLJ.1 

( _ ;r 3j HjLlIAJI 'I^J-jJ) (j-o J^l Sjlj^s- £ ^>-J-} (^r^- *Liu>.Llai ;>Llo (_^JI 4jvL>JI m,J-<-u 

oLJ.1 t><J»- Mi"j diLLLJIj JjLUI 3_lajG ^La 3j>jLJI «I^>-Vl dilj JjjJI 

^j-a L^J L>. LjIl>. I ij_<3J?e_a £yz ' *\ $ " I^V 3 " ijS mi 1 4_t£.LLt-£aJlj 4_jJjJJLI j^pDlj-C^U 

.SLsLkJI 
«lj^>-Vl j^>j rL_b=j u-i" <bL>JI flj^-Vl dl j> (jljljlt 3 , uiliL (^-o-j 
(jLSLaVLi (jl_a juj_t_UI cjIjul^ JLui1<jI ^1 L^ls cijLjLlJI Ji-lj) S^j^U.! 
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ft.; in n m. 1 1 tkSlkll 

LajjjU t-Ljjo 2 (jJ-II (jinn i"itl ju^jHJ! CjI Jjla (J I m" i uLi 4j>-L>J! ojl& j_iJ3jj 
(_£-}J-J ( _ ;r £ ^3^° ^•J- i 95-75 <j\-J I— ° Sj'j-^*- '— J '- = *0-^ C - ^ <Lli»Lui oL<-o j^Jl 

JUjlLu/I I jj'a » j uij (jUJI 3jL>JI (jljJLII (jl j^JJLi jjjL^JIj . 2 ^ I U 1 1 2 o^U 

J j i ui ~ I I J j' a 3-jSLjj g^LJl 2al Utl j-yj IjjiS l«jj>- i^ll^" i n" JU^-uJI CjIjLk-o 
I j j j I j 2^jjij< i ,illj SjLajil sLujjJI CjljLaVlj OjjSLII ( _ ;r 3 Li^ CjI Jijill aJJt 

4-geia-uiXI d j i ii <a Mill C1jLa_<i_>JU ^ J l o *"i i ul d La i ul qj 




j al A .". - 1 L-« t~ 



\ VA \ v s ^^^ 



<4jJlxj i }_j_o i 



7 rU m a ^1,1 1 4 en *_«_3e_a : (6) (_JS_JL 
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ftXiXiJI fciiUJI UpgJgiSj 

jl 5_tj>.jJj_iSLlII 2tj j , ,.tlj SJal i n l!I (^ SjLc. ■» La i -I I (_, i m<i uJI *_«->JU 

Lai i«_jIj_LI jljxI ^^1 j<u (j-o LjlSJj 3jIjj>. ^1 LjJj^jsoj ^ j i mi i~ill 4j>jI/VI 

, U A >, I SjlcI i ii a (J_olj_c (_Jj-j-u i." i i ii j I ,_, J '** *-9-»Jtl 'j-^J l£>*"^ ''j^^' 
^j-a ■- la uiJLI iy i ii <i mi ll *_<ij>JU ^j^Sjj ' I j" J ) I * 3 ^jLj-usj (LuaUl d ""^ ' ^* 
d ~" J * ua 'I 4-li.l.} (^ (_£^xj_j ' a I a ui -I U<~ sUj ^Jjla _jl jj j uij. tjj^ ''^ 
H_£jl>.2| (jj ' u-aJI >!j^>-l (2>c «La_Lflj^aJI JljjLJ^^ylll 3JjL«JI jljJil ^j a « j j 4j^sLLI 

^ Lu}La IjLLI J< ijj <ul UfT 3j!j^>J! JLSi! jlil JjlS"j Sj^JI djLdZJI 

*:ljj>. 2I j ^ laja 4CjLt_£jHJ1j CjULIuj 2 1 1 - * I 'I laj rt C^p* (j-* ^LlLjjuI djl ^ Jalul 

.(6) <^j JSLAJI (^a ~U,„tl x^jtAil 5-u^LvoVl 
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ft.; in n All oJJlkJI 

rj y 1 l-4Iu^l a uJ lj_U_]-?-L>.jJI tt g i uja i Lcjjmi Lt^jSI jj* T'LvjJI (jl j-i^. 
d =fc ^ J ^ c^i u3- t-a -3^ J 3j I * ' iaJ1 (Ji->-i (-JI iiLilJL] jn<i Mill d * Mil (j_a j_ji 2i I 
iiLdJjL] d j i ii a Mill d * mi 2l (j_a j-jS^I *Jl5eJj tt o i h 1 <3JI /jo-aj (j^-J i4j^UI 
d * Mil (j_a *0~?* O ol ' ^ , "' rt ' I f^^-^- 5 TT^O-I' cl)' ^^^ jl u£ 21 1 (j-\-*J J^>-l-J LuLs 
Jl dJul ) (_3i_iJl ^J-j5e_U ?r o i n i La_Lu jj>. I If-)" 3 * jj-uSLjljj 4-La^l uJl (j n a Mill 
(^3 jlml miU rk->" 2uiai:V SjmmILij ii^sUI S^lI^H MyJI Jao^Jlj 
(j .i «a i"itl 4jljI/I (j-a '/90-80 (jJIj^J 7r o i n~i L^JLa J-»U , ,.t I eh ma Mitl CjL«_<u>J,I 
, 4 miS r J jj>. 2l £j->J1 _j a I Ltaltjal ) ^J-^J '-^-4 J i ^-^-™'' Lr^*'-^ Lz^- ^>- J 2-i-J>- J 

aJsl^Jlj i^^sUI •» La ■■■II ^l 3ji.ia Mill 3t uiVI J£ Jjir^ij aLo? LojLc J*\ mij 
JaAseJ ^$£ jjHK Mill «_«->J,l 3l_p- (__ r 3 I i j " IjJ-i <■ . '*lj (jr^^j-" ftLtaill (jl 
^3-ijjVl j jl j i j|j J-liJIj jiallS 2j»j;l-^'l j^l^UJI jLlT <jji <_^=UI ~u,„tt 

2 -,_.,;, ^11 ^ Sjlj^JI JLSlil aLo! LojLc J< mm (^jvLj-jJI «LLjJI (jLa lii! j£j 
i*-a^J.I 2_JLj-£i SjLjj (jJJ mjjJj mjjJI j_aVl 5Uj^tl ^l^vVl ^1 4-^LU 

Cjli 4 » mi^LI 7r a i nj 4JI r-LvjJI (jjaSI ■■-'■■- (j-a (jLb AjLflj La ^l ^LxisVLlJ 
CjL>^aJJ Cjlii d ♦ mi 2I ^Jjj-La ^ysj^L»-i La-^J 4J^L>. jj-a liLolJL) *j j ■ a 5 1 1 CjL>*^aJLI 

I."' J jtl 4-U^L>. j^jjjL) gl Jlr^L>JI OJL& l_£j_>3j . iLLULl L^J 7T ^ I Hj Vj J I 1 J U I I 

aj_2j u^i\ Sj'Ciill ^^-Aj 1 (Green House Effect) j cka-VI Cj^lJI j? (^^Ls-jJI 

S^O-Lj-JJI (jljjjjl (jl CjJa- tl^mlm? (ji^- SjjLJI sl^^-Vl ^ AjjuJ.! icljjjl 
(^jj-Ls (^ps^pju I j iS la (Ji.1 jJI (—11 jLalJu (j n Mill g| ♦ mi ^- a i n" Cjl"i i i"i mi all 
mJJ^j LcjO r-jijjjl JjL>o (jjJI SJjjJaJI CjL>-jJ,I Cjli <LjjIj_>JI diLcl t mi VI 
CjLl*jJ,I ^yi^. 43li j-a^l 3 .' La Uj iCijuinU (Ji-lj SjIj_>JLj Jal ala-VI ^1 
d ^ JJ ^-dj'j - ^' CjLsw^jil (Jjj-Ia ( _p3lj^.Li r'Lj.jJI j»j-2j "^p- "Innii '"'II 

I /; , ,-» I , -^", ^ I SjLcV >t_«^J,l (Ji-I J L^-i JaJlseja i4_ 1 ^>LLI d -^ , A , .^ 1 1 l j H a Sj >1-Laj| 
(j_a (J-LaJ r-Lj-jJI (jl (^1 * Aajl J ^LuaVLj IjUt . I j . .. Ai d-»jA,^,tl Jj£ ^^ 
. (J_j_t-a^ooJ I J (J-<5_>Jl (J_iL_uaj 3jlj->Jl (J Ldlb I jLii 
Laik^a 'j-°i O jj ^ ^S ' " " '"'^ illl**»Jll (_^-S t^-^*-j-" » LLaJL] I <]l n»"iMil (jl 
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J_4-"ut.ja L$_] aLjJLII x— g_>JII (j«a \ .'jJlLJJ . " > 1 '^ < . U" n d ♦ . , U ^^Jlc JLoHjlj (Jj 

liJLlA }liUa iSjjLJ! 2_p-LlU L-ajjJiJI (^i^j ipLuaiaVI a^KII ^i^ tilt j£ 

CjLaLaj>. jl_t_a (j-lit- i km AjLa-"i i uJ /^ii d -^ U , ,, t I gj j i ,i o Mill CjL*_a_>JJ ^j ^« ' 
(jl tiu_i^tj (-JsejjJU f]S> mi 1 CjLal_a_>JI 3jljj>- «L>.j.} f-^J-J r^3-^-J (j-^'J 4j>.1 i i nil 
jl *^>-J-S (_f Jj> -" ^ J-*-><-''' <j-° ^- : ?'_i>*"J 4jjio (j-lJ La «UI SjIjjs- '^•J-^ (Jj^S 
5-jJa-^VI Jl a t"iiiil ^1 j-a^/l rLb=J V <UL>JI oJJt ur&a i<j-C£afLa (J-Cls-jJ 
JlJv^j Vj j_u£ j3i mJJj (j-u-J *_a->«JU (j-a 3jlj_>JI (jljLfl£ (jl lii!!iisL>-L>.jJI 
Jli ^ (jSLlj i4-l»-L>.jJI 2jUAVl JLjjiii-uV 4j^I ir-il^l cIjIjjjjj dil jj L-u 
4_ui£ (JoiSll liilij ^H^' jl LAi^L>.j (jj»l ^""* (Jl ««"n ul t^-t^J 'ej>»- 1 *— ^Jj-k 
JJju > j uiJJ i4Ja-iaJ I sl^v^l (^1 iLi^sLtl 4-3e.tflj.aJ I (j-a (_£jlj^>JI i_ij i n"ill 
CjL>-jJ (^ Sj_o^ <3jl>^ * iS A ^?3£ C"*"" i— 3jjJiJI dJJj (^ *L>-L>.jJI 4_JaC al 
^ La-pJl I «l^j>.2lj sU^m sLa-Lflj^aJI (j-u 3jlj_>JI 
»(, i ii tl ^j^** I 3 j i no Mill dl * a-r oil 4_o*L>-jjl ^ .J a c * I (j^aju ea3> I flj-Lseja 
p^«" (j_a (_^ii^tHJI /clij d j i n o Mill CjLt-a-^J, I 4_ila£. I /^-d-^ ' jJsl^-LJl ?rL>.j (j£. 

(^Jl SjlsLlII 3 < liVl 3_ui£ S^Lj (^JLlILj ?-L>.jJI S-ial L£i 3-iLjjJ i_iSIj £JI 

aJLoj La (^1 ilsLUslj i(j n'C iiU jl ^j V. ^ t I sj^>JI '^-"'^ J J I "j ^-a-?^' (J^"IJ 
S^Ljj (_L>-I (j-a liJJij r-L>.jJI (_ ;r 3 4jJljJL>JI c-ijIj-JoJI (j-a (_^al3egj| jojj 4JLa 
Cjl_«_a_>J,l ^ j La C I (jjSu 3jL«JI (j^J iSjjIjjJI CjIjL^>-^L! r-L>.jJI 3-ajLia 
j ^Ijt^tlj ,-,! a j ,^tl 3-ajL2l L*ilij (_g^L«JI ?-L>.jJI (j-a 3jLla j^l Sji.in Mill 

. d ■* LxLajl 



:^>qi ii_hn1)-2 

pLfljjL) (JILaIuI (^jl^->J 1 J| j * a 1 1 till j jjx. /j-i-i-i Ojj>. jj-u^j-ilJl gLt-tTuI i j--*' ^^"aI \ 

3_J_4_«J1j d j o 1 t tl CjIjI i"f VI ^ ^ . ^ j ^ j La t. >( mi ~w JUJ_>J1 jl aj_l_UV1 
j1j_Ll <j— a 7c_jLa_uaJ1 i>J_A «LcL_L^aJ CjVjL»_a <^->>^>" J-^j ,5 ^ \1 < ^" ^Vlj 
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ft.; in owl I tkfllkll 

L^L>J> 3Mj (0-1 L$j! j^c. 2.ol i^i~qVt 2fiKtl Jal2l! JUjLstx ^ 2_iSLlL-u}Ll!I 

3jlj->JI fj\ Ollj I j-Lsj 4_#j>-j (j»a cLajLt_aJl .sl^aJJ /J Lca^l (jjjLssJjl j-jIljljj 4 1 j-uS 

Lof njjjjkVl jljJll (_ya <ila jj^I (j^Utill ^ 3jlj^>JI JLSlJl JjjUjj (jl di!i 

(jjjLx-cJI dlaJij L«-a a55 ^I^s. JjLcjj Ljjj 2j^LSJI jljJi! ' aj.1 4JLs Aa-tlwl 
U-a */l5 J-iLtJ La VI J S i-J Vj 2_)Lla L*>ji£l 4JLs JUJU>JI Laf . 3jlj^>- (jjs 
J_L3^aJI (J-aLjul ^Jt> (j-oJ-I 3jlj->JI (J 1 £LLi I (jl V) iSjIj^N. (j_a jjjjL^tJjl 4_Lo_u 
dja iT> a I (0-C.j 4-i^>LU 9cSLLuaj| 2-g, I i 1 ^ ( _ ;r 3 d I n»" 1 nil .iljJJ 4 «jjU ("iSLaj (_£JJI 
^a ^SLi^aJI ^clluaJ 2_p| ,,ViqV| 2nKH }tla iiJL^3 .JjjUJI I JL^J 5>uSLI! 
2 <-l ' ■* 1 2 j \l , ^".aVI (JjjljJI ^ If jjjj ,_£ jJ! j-aVl j-4a 2jJbjJ,l jljll 

(jjjUtlll (jl jL>J jLp£.VI ijuij i_uL>JI I jut LiJLs-l lilj 1 2 j 1 11 a Mill cjL«ju>J,I 

I Jlj_«_i^5 jlj a" 111L1 j_jJL1j ajl » 1 nl (jl ^1 2iLxi3l 1 Lujj 2j^LSJI jljll (_^icil 

J_jJ_>JIj (jjjLct_Ljl (j_a d c j ' ' ea *, I 7c iLLctaJI (jL$ j^>-l 1 <jL>. (j-aj * LLa^j_Aj 

(j_a <d c j * ' ea *, I ■- iLd^LeaJI r"LL>»j La_Lu «L*_iLiJl ALstlll CjLiLaX. (—11 r-LLao 
L-Uajl dJLut aJ-2j La ^1 2^1-Ualj i2j^L». 2jSLuK-La ClljUr ^1 Aa_ul^/I 
4_JL«JI 3jlj_aJli <Lt»-ulaJI j_&I^LaJI jLil 2-ajLia ^°i <&'A~'-^\\ jljJJ ^j^.^1 ^a> 
1 J jj La II (_JJ_U (_, I r « jLL.aJI 2_JLt3 ,_,!** j ftl^Lkil ojufc j_uGj 2-i^iajJlj 
(_Lal^j>JI (J^(jL9 7i.jLaj.aJ I 2x.l ii^i ( _ ;r 3 LgJI mli 11I (j-^uej jljll (_gi jjj_2j JUX.J 

. jl i"r 21 1 (j^Jtj JL>*Jj cUxjLt-oJI 
pi * mi VI (j_a d 1 i n"iS L| 3jlj^>JI (J-fi-u fiLt-aLLI d gE ^ ' f*3-^ tj' Lr^' (j-^J 

jj^J-LI x—i\ I I p- a 1 11" 4_ijj_Laj <i 1 ^-1" (jl lXjV «_iljll JU>.| ^1 ^m i"ill 

4-jljI 1 11 tl -n j rt I ' a **' 1 1 (j-a J_jJ_*J1 lLJLLAj ' d 3fc ^ ' (j-° ^J'J— *"' ' )l 1 imSu 

Jj^j 1 11" (^1 Lt-Laj>. i_3JUp (jjJIj d ->U , ,,1 1 d j 1 ,1 a ."ill CjL«jij>J,I ( _ ;r 3 dl a«"n nLlj 
(j^i i(7) <^hj J'C i"itl ^^ j j laj La^ «jLLI (^1 Ajegjj.aJI (jjs 3jlj_>JI (JLajjl 
(J\IL^jj3j (j^ILu J_»_a (j-^"^ Jq (j_a 4_t-aLL1 d ""^ ' ^ 03^-^ ^ Ji ' < a -^l i>^-A ^j^->* ) 
fa-J^al <^" (^J <I mV in" jlj-LI (JjLuJI L^J^Li. j_aj (_£jLa-a I o^jmi (jlj 1^1-sj 
Cjl_«_a_>J,l (_^ La^ l_Uajj_c ljL>.lj (_£j^a_a I 1 j uj (jlxaxLaJl j "*-^> lij^* - ' 
aL>J ja-li-j (_^j-j>.| -n j rt I Ltaj (-j-^J i^'J-^-Ji (j-Aj^ 1 11" (-^ gLaJL^-"i i nil 4 j i n a '"ill 
dl! jj iLi^LLI 4ja_Lflj^iJI •» La 1 oJ » U ^ 1 1 4jujJ^I jl ^ j 'lj La . ..VI t_,_uLJ ^1 ^j^-«j 
it_!jj_i2l (_^ J-a-i (_g jJI (JjLcoJLs t_!^jj2l ^jl\ 4^e_Lflj^aJI (j^ Sjlj^>JI (_LolI 
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fr.l-j^.JI tilkJI Lp^J^lSj 



Jj Lea-Hi i £)! ^j Lq.ua /^J^ (J" <JJL ' *— <j:t Ti-^ *— tJjLJ^I a 1 JLjc-U-u 1 ^-Jl ^jjseJJI £j^j>.j 
<J LSHj 1 (3r*-*^ ^^*» ' < ~ J ^ l>^ (JSLcujJ 2i 0_LSt_i 3 ""j^ LeaJ 1 ■»■ La ' ■■ i l_ j jjj 2 1 ■- La - ■■ 
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ft. ■ in n mi 1 1 &3UJI 



_AJ| 42LLJ1 CjInnU't 4_*u>U1 Ajus[X\ TuLluaJI 4^l_Lua < tllajj 



CjL>.jJL1 ^j-^" 1 1 ^llLo /j-^3 * 4Tl<_u J g-a-uaJI ^^ajjQJ «L)jLX1 aLu> 2l (j| ajJjlXlS 
a! i ri'v^Llj i«_]UaJl 4jj1j->J1 ^JjjiaJI CjL>.jJJ L^-Lo CUaj-Uj 5^ j < ga 5 11 4_uj_iiaJI 

^JljJa^l CjIJ CjL>.jJL1 J_t£, ^j^LauLjl ^jljUfc I dXtJeJ L<j_Ljj d_Lj_*_a 4j>*j_a (Jjia 
^li^waVl ^^iaU-a <jl£ Jj^oVl ^MLaJL 4_UaJJ ~U,,.^ t 4 y u'ALj i( Jj^Vl 

, 3 «L>*jJj jjjia) /_ui^uiJ 1 t ^jUll d)L>.j_a *_ujj>. j_3 £j Ljj LmTtJ tijuilu 2 la 

4-a-ui 1 t^a Llgua I /_yJ-C- L^J I J ^9 -i I -ijj 0_trt_i I ^"*-^ 1 ■■ I (_>-^J ' La> <jj JUu ' - 1 L-s**' ) 
(j-u-q-iIJl d-t-tTuI ^j <aj ^ ) cJ"^*- 7" iLa-L^aJUa 4 L^-Lo CjulLi zl CjLJi£Lal (Jl2jj jj-axuIuJl 
A LnO* 2 1 1 gj * lJ /-aJI ?.1^-<u>J1 0«->»J gLt-tTu^/l C.<-«-U JL>. G J L^JjIjl>. 4j>-jJ *_(2Jj3 
■ ' ^**' S 1 «LuaLtl ?c_i LLuaJ 1 »^-"l ^-^ il La> ^- t - u - > *- 1 (J^ <-£j-I^ lt^J i3jL>Jl 
(4j i n ilitl 4_*_il/2l) 5j j ' ga S !| CjL>.j_U Cjl!i 4_«_iI/^U I3 ual lcsILqI 3*La^ 3_iLjj 

1 jl^_jj . (3jl_>JI a! i .1 yj\ cj Lc L»_iiul ) ^JjjiaJI «UjI/ 2I ti-iLftlul S^La^ (J_jl23j 

L)' OJ-^ 5jIjj>. (jy-^l 4 13 ~*~ I J 4_u_u_<j_ilJ I 4-t-tTu 2 1 tj a 1 * ^**' ■« I i ■- iLA^aJI aj_Sj 

^ j 5 -*• 1 (J^>-l (j-*J ,d se-td uaJl 9t_La-m (j_u^i^Lj /^jJI ?*-i1j-U ^--11 J ^**' * l LjjIjj>* 
ii.LlTi-4J 3_t^sL^ CiU^Lta-j ^_t-aLII ^Jl fl L.a II ■»■ U,„l «,^_U -Co L-ajL^JI IjlA 
LJJXLqj /-oJI ■*■ La ' ■■ 3(1 t—flvaja 4<—jLjl1j zl J j ' Sj j ^j^i ^^"aVI ^^yuui^o ^q il i^a^- 
^1j_LI (j- ^ Selective Surfaces 4_ljI_HJVI ?t-ta-mVLj ^j^^ ,^-^tl ^j.^ Jii_a 
j^uiVl a^^I 2LloU! ^SU.^H oUMla* JUJtl I jla ^ JU.Cl^VI a^LUI 

J jr N 1^-U ^ J '"'^j * JbJ_>JI jLLui^jfj (jjjl^t-JI JU_ui^jTj J>j_<-uVl j£L»_Jlj 
<—jljl1j 21 1 (J_aL«_a t-jI^Hj L<j_Lu , 9 £j£l q^\ Leaj ^l (J_aL«_a Juj-J ^-jQllj (JJ^ ' 

.0, 15 -0, I 0i_, 
1. 1 j in 1 a ij^LiiJI j^l (Jj^il (j-o 3jlj^>JI (JLSjjI JjISjj (_gjL>JI Jjjj > ' ■ a 1 1 j 
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£yQ i—Lc] (--Jl L$_Jj1j^>. 4^>-J.3 X_(2JjJJ JH<] Mitl ^ * Ml 2 «L^_LOJ-£lJ 1 ^j^l . *-»" rtl 

c J . tT J 1 jcHj ra-1 1 jlj ir'jLiJI ^—II jcj (j-*J J)J LJu^aJI ^-J! d ""^ ' ^ (j-* ^J'J—* 1 ^' 

1 j , , ,.",<" j^jJI 3jlj_>JI (j-o Ij-fJj I «» i ii^ tjLa LijLil (Jjiajj 3j_&LtaJI aJJt (jr^ 
»_«->JU 3«La^ (Jjiaj ^1 (_g^Jj (_g JJ! j-a^l r-jL>JI ^1 J aj '" *Li^>LU d—jA,^,tl 
Jj-C jU d-»U , ,,l I 4_i ■ ,i <) mi 1 1 ds\ 1 tj-r alt 4_»jLiJI -1J1 < V.tl mt^^ '(j ' " " '"'^ 
2-»jA,^tl ^ L^jJI Sjlj^JI JL2IJI Jjl?"il dilij 3_iliJ jdl JjjJ-LnaJI ~ U , „? J< 

2 _, \l , ^ ", aVI ,-.! jt^.tl (jjtxb » .UtU Ijut *ujj iLujdl JijjLjjJI (^Jl 3_i^5LU 

I j~-^t< Jajo (j^JI 3-».jjJI (j-Ij SJjUJI ->I>U dls-i-a jbjj V (J^tj SJ^lIU 

SJjLtJI jljJJ i'l a i ii 7-jlj^jj SjjLtitl dj 1 1, n ."ill CjLt-a->J.I it>«» (jr^J ' c ^'- c - 

c!jL«_«^J.I (^ 3 I a tlnAI SJjUJI ^Ijll flajf («-&l JaJj .(olo 25-15 (>_i La 

• «j , ^ llj 2_lJJljlII <_aL<jVlj 3_^>-L>.J_!l <_aL<jVl (^jt 3-»U,„ll 3ji,ia i^ill 
d ajSJIj 4j-u£ j^tlj 3_jjIj_>JI (j^ajL^ijJI i_atljejj iSj^cjJI (JjI^jlIIj |J[>Je i.aj| 
( _ ;r i Cjlj_j_a-U ^j^- «J L^lo ^L£ 7c_U-! La-« 4JilL>J,! (JjIjjlII OJL^J 3j >l . ^"aVI 
3jlj_>J1 ^Jl aj )l (J_aL*_a ip=>Loifi_]l d j <^->L>. Ljll IL aJ 1 ^ »^* .a t 4_Ljjt_A CjLLi_lLij 
3j!j_>JI _jl 3_j j-Li j_J Li 3_jjIj_>JI el . ^1 . ^^- j" 1 "" V jj>-VI (jiajLxIlj i4jLi.lj 
^ j l o *"ii nl > j ni i ^L^- JS mi ij i 1 i^ A-^. ' rt j ^ VI ^j>>* .11 j a ( ,, ^j^SL) La-Lu cLjjljuI 

3 j hi a Mitt c!jL«_4jJ.I (j-o JUJjJI ^ 3j^i:jJI Jjl^jJIj A^ls-Lj-JJ! l^LJVI 

. (_£j Ljo J'C uU Sj^jUL I d-»U m,1 I 
mjJ-j I o S (-j-Aj ■- la m. T 1 . Mm Mitl y q> gll «Lu_u_ujJ1 t-lj^z] ^Jt o<XJb 
<jVa1\ iJJ^ a ^ * rt /^ 3j-5^ILa LJbt-a I j * j * i *" ^jl^Lalj t3, ) ^* rt J-£^-3 4_La_u_uj 
«-jJuLtaJ ^jt jtjSljJlj i I go3 3JljL_oJ1 4_o^4J^_t£jiJ 1 CjLjj"! mi 11 {j£. j la til ^j^->* * 
^j^-> * I ^j-S ^ mi**( i I JU>.1 ?L!LI {j^sr i n" ^—5 L^al JL^-**m nl J d j miO Mitl CjL»_4->J.i 
JjjJI aJ-tb cr^3 '(1^-la-i "I a j j i a a j Ljjjjj/j (jLuJj (j^ij 2l^ 4jjj_«JI (JjjJI 
cL^LLaJLj <>L_j_t1 ^A^ - ' "" ^3 3 ^ » ^ * ' alLi 3j-L»_t-ajl 4_jS_ul£LjJLl ^^j^Jl ^3-2j 
(jl (0-C.JJ i4_«j^M_a j!j_a (j_o L^IjjjiI ( _ ;r 3 j^jjj La ( _ ;r L^. ljL«a£.l 4j mi a Mitl 
^j^> SI a ul ^j^** ) l^j^ mi i Sj-jju-aJl j^jjJI L^u-LaJ /j^-ti ^ j mi a Mitl diLt-a^J,! 
3JsLlaJL> tfLJ.1 jrA-^- mi" (^3 I j ^ I >u C^LiSl ditj ^a L^il VI SLo^oJ^SJJI 
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ft.; in n All oJJlkJI 

jJLso Anno Mill CjL«-«->J,I (j-a j^>- 1 pj-i (2>e <i<JJ->J! (_j-I| J Sj Ll ^1 <Ll3j 
d * mi 2 1 ,p ^j -^1 . ^.". ^1 \ a^-oj 4.3cLa-mII d j i u <i Mill diLn^i-r^J,! ^jl (—11 SjLL VI Lu 
JL>J,I lJ J2 *_Hj CjLj.jJ.1 JI^Jol O-al-iLa 2 i^iU.1 2 -»jA,^ll (jic ' La 2 i "* (jjJI 
La (JL^JU I JL& (-J3 jjJj 21 J i«GL>^o ^j ^1 . *-»" rtl _ il 5j lit I ^t-La-ml! j^)^- 4 - 1 L^ 4 -^' 
Lei < Mil jl lj_»i/l_i_a Lei < Mil J-*^J.I 7eJa-m ^Iz. J^LcJI pLojiyi (jL^ lil 
1 1 j I . *~ ^j2J| 4j>jI/ 2I (_p (j-o 3 '^ *" 1 " » I (j-^ J-*-*^ "Li^aLtl cLa-Lflj^iJLa Ij mi" i a 
4_JjUL« d se_La mXI Cll tqTqll 4_uL^t_l2(1 ( ul^_>J1 jj_« 4_t-al_>JI JLA j-jjjuj 

dJI_La (jLs j-i-l t_^jL>- (j-oj 1 L-Aj-^i ^j-i^-" c^' l^j-* - ^ cjL«ju>J,I pljjLi 

(^ 41!L«IlLIj d -» U , „ t I d j 1 11 q |"||| CjL«-«->J,l ( _ ;r 3 Cll -LjJ 1 nil jl (j^iSljjJI (_)AjLJ 

jljJLl JjLJI 3jIjj>. ^>-j^ f-Lijjl *_o Ij_uS jjLjj ■»■ U . ..t I ftjujj,! a^Lo^ jjl 
d n mi Mill CjI * g-r <a \ T 4jj_La_JI t <_il^?eJj I i"i mi^LLq ?Lul LuIj jJiS td nV in" 

3j1j^>JI CjL>-jj (3j^ i-* '-'-LH 3 «■ < < "Lu3 *_<u>JJ ^j.* 3 ^j 5 a 1 1 3jlj->JI jl jJL« ^jl 
■ " 1 « a j j I I <K'l liJJj ^ 1 r j i«_<u>J,L] , U j -w 1 1 j-^JIj 2-i^Ltl 2-»jA.^.tl (j^j 
^j-aj i^s-^JLI 3*La^ ' " 1 ' ga d se 1 1 j 3jlj->JI ^jl jJia -i'-ij d ~"~^ ' *0v J> " ^-^J-^ 

Lcga-ll M^jjjj 4_t-aLt1 «L^_jjLi-saJI ■- La 1 ■■ I 5j j iN II 4j>.I mi <i II ^jLb j-j>.| t <_iL>. 

4-3.1 1 11 a «_o Liia_il Ljjij-La l^uiLlli I J-tb (jl dJJi Sjlj^aJI (j I J 5-fl S^Ljj (_^JI 
t _ y ~ tl ' " ' I 5-j-jJaXU ?lLu3J 2 -»U , „1 1 di L<-<ia<iJ I (jl_3 cdJi w I c j i^c La mJI 
I j j a r-Lljtj (jjJI liJJj mJ| t | j j mi 1 el LtaAseJU I Sjlj^aJI CjL>.jJ mj ' ** J-«-«-J 

SjljlJ-c. ' " ' I S j j La j (j-Aj i2j^j_o 4^>-jj 100 (j o (_) a! 3j!j_^>. cjL>.jj (jJI 

«L>.j^ jj-a /_Lc] 3j1j-j>. CjL>.j^ ' (-LLaJi-J (-j-^ll CjL2_j_t_La_jjl /^-3j d g j rt J 
Cil ♦ <i se II (jl_3 d -^ A -» * rt Ja^ ♦ (X /^-le j' se 1 r-LlLiI < J_La-ILj jl ^LuiJl 
CjLt_4^&_a a! JL^-"i t nl j-a^/I ' 1 1 Laj * j L^-Lga-lL ^-^ ^j-a j^uSLII jJLoj 4jcia-ui II 
d j 1 11 n mi II CjI_«_«_>J, Li '"'I ^j .U'.tl ( 2yi c-jj II I JL^J 4_o«^Lo j-J-^l lilH* - ' 

.sj^ai 
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d * Mil jj-o 3j-j_lS ^ j 1^ j-jl£j2 ^-jusujLs j-«V I (jLb d 'J I La 1 1 4_jJljl]1 3j1j_>J1 
1 J_A {- 1 c Jj LLaj (^H-Ji 4-d-L^aJI (JJLj l_L& (j-«J * 5 > j i < r> «L>.L_u_a <JLc jui mil 

«I_ljL»_)V1 ( ul^_>J1 j i <-." ^" Vj i3j^j-a CjL*_sj»_s L^JLl CjL*_<jj>JJ £jja pJ-iJl 

jju-a ^jl ijj 5> j * i r> «L>.L_u^3 i-r^- (j "Q '"'II 3 * Mil j_o^j /^Lc CjL*_4_>JJ tfJ^J 
iSjIj^eJJ SjJsLiJI 4-a-l i nil ji ir> ( -5 -<-«J pL*jI/!«J J j-Sli • -■ 1 1 ■» U , ,,tl «L>.Ljia 

tijjjaj ^ mi <i Mill pLi mi VI j_i£jj ^^jut (3-^= ,, <-i *3\>i' cjLkju»J,I (jLa ^LilLij 

•» La i "II =L>.L_i!A Jjiajj Ij-JJ^ i^xumiJ -slj-LI (Jjla-uJl 3jIjj>. 4j>.j j «_3j (jSLx-i 
•» U , ,,lt 4jLfljj_ll 3jlj_>JI 4j>-jj (j-i-«J jj>.VI t_uL>JI (j-a (jSLIj iSjIjjaJJ JLsLill 
TtJaj^JI (>u SjljjJI i1jL>.jj (^3 3j^' ^LaJjjl (_, nil Mill pU mi^U Jjrt'iMiU 
(jl_3 IjUt (j-oj i3jlj_>JI (JLZLlI (j-a JlJ^J mJJJI J-°2l J-*J 4-La-pJ.I «l_y>-Vlj 
4j>-jJ *-3j (jlSLoVLi 4JI OjjjI ej£jl\ CjL*ja->J,l ^c Ou^jj-I iJ ^il\ i_!jLaHjl 

ojut JiLo w I cj j-iSl jl Sjj^- *^*-jJ 500 (^1 I j*. u , ..lj i JjIjjjJI SjIjj>. 
I j i mi i a ' "~j a JajJLua (_^Lc J^*-^' ?T^i o^- "^^ O^ 4_<JLitJt CjL>.jjJI 
CjljLiJI j jVn (J-S--4-1 L*^ ' <LflfcjJl I <Uc I *<^tl CjLlLsjiJI ^ L^-al JLa-" i nlj 
.4 T uljj < j<ll 4JJLLJI r LliV ^l-Lujjill JjJmi"^ LfraljLJel^ljsLU jl 4gji>ntl 

pi * Ml VI jj-* VI SJlAJU ■■" V L$jl SjS^-LI Cjl * <3T all 3j-U3_U ^j^> i\ Leaj>JI ^j-a 

3JLv (^ SjljLs li (j-ujJ j ^' a j Mi'iiU pU M.VI Lolj . - La 5a j_JuLII ^m m.II 

^iS ^j- 4 JLl^Iu-uj /^i-li 4-3cLa-mII d j mi o Mill CjLt_4->J.I ^j-uSjlj iCjLft-4->JL1 0*XJt> 
j_3jILj (jl L-u LaTij CjL«ju>J,I aJJb S^LoS S^Ljj (jLa lilljd L«-jjj i^JSt^l * miVI 

u Mm Mill put mi^U =l«j<sL«JI Ltjljj>-I tiJj^tjj (jl (J-oSLj Lo JjLj/jJI (j^j 1 $s& 

4j>*L>J1j ij-tluLul pi ♦ mi VI ^ya 4jla£ j-&\ /J-l2jj uja fj n o Mill 4ijj>* ^-p^ *— t rH :tJ 
Cj Ljl^j^J, 1 0J-$J d 5 ' ***' 1 1 4_tJ>. jj j_tSHJ 1 Cj 1 JLjJLatlJ 1 £jja JlJj-J /JjL-u^jI tfJ-A ^-Jl 

4-Lil i ntl i ~ ' 1 j La « 1 1 (j La 4j*_uJJLjj iL^jsLo^ S^Ljj (_L>-V 1 ^ Ic t;r ic. V 4Jl j-jlL 

jj_ij (j-j-II £L*j^LLI diVl n ■»" i .iVI (^ aj£jX\ Cj1jl*jJ,I J-^3JJ (ji (j i <■>" <i" 

• 12j1jI*»J.I tfJL4J4j.il IrVl^yi 3fiKtlj4-LUjLll J^l MiUj 4-L^-^lj-iSJUI l_jljLLL«l!l 

•^jt i^£jl\ 2ji,ifl Mill i_jL*-*j>J.1 ^jj 5_u^,L^Vl slJ^Vl (jl 

4 ♦ Mil (j nS ♦ 1 ^j 5 * M^J-JI J-^J <iy < " '"'II p I » Mi>U jj^iSljul ■*• La I liJI -I 
(Jj-Ia mj 1 ** Jl ^-djjr' 4Ja_2j ( _ ;r 3 L»j_i^jjj =LlLc diiaLjJI 3j_«IiLJkl (j 11 Mill 
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<%,;■.» r> .V. 1 1 oJJlkJI 

fLuiVI JLlZL-uL aj2j (_gjj| jj»j »,_),«<« Ul fL«-<ii^U <_>^>LI.I gja.mll -2 
[ J-)1 i n tl /j-II d I 5 1 jq_j (j-«J m£jIj->JI j-jjQJI ^j a I Lea!Lo I a (j uSLa iU ^-nig Mill 
jij_LI ( _ ;r 3 *-2jJ ^il>^ -^^ mi (j^lll •» La i "II -^=tlj 3j)L«JI (_^3j i4JLoe-i n"t J>lj-U 
J>lj-U (J-jl i ii II 4_<-3 J-4-1 I— !J-Ljl (_>S mi Jtitij J^S J I (j-u^L«JI ■»■ U . ..It (_gj^jj| 
, ( j_ u SL«jI g_La-uilj m£j^aJ1 Ja_>J1 (J^Ia C?~^ (""^J ^ m V ' uJ 
(j ii ^ mi II 4^j^>- f-fu <-i- 4^-J (j-u^L«JI •*• La i "II ^£j^>- (_^3 /aSLajJI jL#>- -3 

~U,„Vl (jj£j .(j^UJI ~U,„tl (jJL: JolLJI ><iLiII pUji/VI 3_l«£ 3j>LjjJ 
q^SLi I ^ '^** * (jl («^.j) j * 5 1 ' pj-i-l' (j-* ^3A>^ cjL*_<u>J,1 p laa ^ (_3 d i nSljul 
2",ljU ,„l ^_a Ujj>- (jj£j q\£ i Parabola ^alSLLI » La-5JI JSLi jitljj (l-»U,,. « 

cL^SLilII •» La i ■■ VI (jjSLu 3j^j_U CjL«-«->JU (JK mi! (_>^aJLJ (jySj iSj^jj-o l«j^>- jl 
/_-Lc fj ii o Mill d ♦ Mil (j nN *" tii_ijt_] 4_Ll*_« 4_djjJaj c_ *jjjj d se La i ■■ rt LjIj-° (j-* 

.3 iu<»;U Su^iSLl JjS"i,iU (_>^>UI ~u,„tt 
2uiMII ^Ij-LI JLsjLL^I SjjSjJL! 3 h.hmiII cjU^j>J,I 5^Ll^ i. , ,1U"j 

■» U ■ " tl I f I J , ^i I ,--.", A I J jjj^LllJI •» U , ,.tl jjic dj I M MlH 4j(jl/2l (J lA <t 

(j nS r ^ga-iLi *-»•■»- ) *_Wu J)lj^ (j_« ^ ' iiSL»j1 7c La i ■■ 2? I * ' i eaj lLIjJ) iy^£-$ . ^^\X\ 
I j-ifc ' ^j a " -i II pi i uiVI 5-J-«-^ J J 1 S * J . Ual , ,. tl ^ i ..a i^itl pU uiVI rcwLaj " 
•» La i "II ( _ ;r 3 sL*j^LLI «Luj/J_L^JI (_^ajL^iiJI j^jjj (ji 3jjj_ua ^1 isLuaVLi 
jJ^Ja ty^£- Jl ^I^J^ 1 d ' Cr^ 4_uiSL*JUI ^ » mi 2I j-ojj jj-a j^^-4-i i-r-^' (J-^laJI 
^"| < "|J (jl (_gjJJ-UaJI ,jjl3 JJS.I C-i-lLj. (j-°J .r<u!MJi.l pjo l^'lll Li 1 .i-> . i^jJj iU-«. 



_4-i td i nN * ill d ♦ mi 2I ^j^l 1 ^" rtV 4_*3_i^La jaju ^"^ * j^aLll ■- la 1 



cLuj/Lj/^I (j^aSI "-'■ : -ll ^^ I j*Ji"^ i-Llj" i"i" SjLjJlC VIS i"il 3j^j_LI dj 1 11 n i"itl 
*i 3e M J i^-j-uJ-L^Jl /]£. Mill tiU-O^ £jja 1 culigj L^jSJ Cj ljl^^J, 1 ^j-* p3-^' '^-eV 

'•tjr&S Lcjjmi Sjij-LI CjLkjj^J,! (JK miI j^SI LoIj ij^i-l (_jJj J-«jaji jj^s 1 fiH-ej 

Compound Parabolic Concentrator : <mlij^l jijA' ^jMftiliJI 9*^t - I 

;j* C I La 3 (j_o "-i^j-LI j^j_LI (j mi <i i"itl > q-r tj\\ (Jji^LkJI •» t-> , „tl (jjSJJj 
(jLse-La-i " II (jl JUt (j 11 *C it-Jj i^alSLLI » La S 1 1 (JSLi L»gJLa (_p Jtitlj (j^JjLjILa 
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ftXiXiJI fciiUJI LipgJgiii 

(JjL^JI (J^sj * j^jI t^£ J-4-i l£j3^ ' U-3^ 3 C~^ ^ SJj d T^«j>1 , ,.tl d ♦ m) 2l 

^_i_ul_j l_3j-_»j ^Ljjlj f-<3->J.i I J-^J 4_u_uJ_L^Jl ( _^ajl_t-a_>J1 (j-°J td i_i> 1 n" -Mj-tl 
J£ J'-^j (j-daj. .j-u Sjij ia>II 4jjIjJI (_,-&__) Acceptance Angle Jjjiitl <tjjlj 
(__ r 3 jUJ ljjjjVI ■» U . .. ( _ ;r l£. jjjjLxj SJa^Jj > <i-r oil (_£jl«JI <_2jJaaJI <j-\-i I 1 j * a 
(jl (j-o ^j'j-" flJUfc sLuuif f-J-uj 1(8) (qJSj (JS i"ill ^j^ J^-^ Lw L5j_J^' JajJI 
j mi" m Vj (_^aU! c-j^jjVl ^^k: (J-uSjJj L<jJ}L>. .Ual ,„tl u , „ ,. .^ll fL«_iVI 

(Jl <n~ i ill (2>c (.^-i-ij l-^JLs I j j i m 3j_uS ^ j i S 1 1 <Lj'j (jj^ O^^J '? t - <J - : ? , -''' ZTJ'-* - 

La l!il «Li^>L>. (j ii n i'iII 4Sj^>- f j"'"'l (j-u^L«JI •» La i uJI ASjj>. (__Ja idSLtill 3j^>-I 
jjj^ jLU Mj j" ' 'i U U>^d '— H^r 1 4-«-J^La (J-us <Ljlj (.j^- J-«-?<i' ' t '.i U p f 1 - 1 

d Mull L_3j-JLJ La SjS^JJ 4 \ I HO Mill CjLt^_>J,l (_3 d j U Cjlj^IuJjJ (j-O 

4_lLc i U ^ , ,." __£JJ1 (j-uSLtJI ■- La i ■■'' * La 5 rt *L>.I i na <j\j A 1 1 n'm /^-Aj j-pjUJl 

ct_j_Lc i La S i ■■ i m£JuI p i ii ""Jl jl « i^_±j2l * La 5 rt «L>*L_u-a (—11 (j n o i"itl d ♦ <"it 

4j*.jJ *-3j (jLSLa^L p- j'^l I <|K 3jhmII oJUt (.-■tii'jl L4K9 ijjj^jjjj fLuiVI 

pltMiVI (j-o j-j^I 5_ui£ j__£_p (<ilj «Ll i_dJi (jlr I cjLvj^ ^1 (JjLcoJI SjIjjx 

tjjb j-pjUJl d 1 1 n 1 (jlJ3 c_(SjJj jSjJJ ? <a**- tall d 1 1 n itLj i3j-L»_t-a cLxL_u-a (-!£. 
4J^L>* (j_a (j n <i ili'l g< ♦ Mil (Jj>.jG ^JJI (j-u^LtJI ?E-La-uJI eLzeliS cL>.l i na ^ t i nl 
0JL4 (_gjLi-uJJ . =U)^L>- (JjL-oJ! J-*- 1 lS 1 -^' l -r ! -5^- 1 -^-' Cr^^' » U ^ 1 I £L>.LjiJ1 ^1 
w I c I ^j . ..^ ^ (j^Ltll •» La 1 "II jj^i^^-*-" jji^jJaJI jj\j 4JS\ 1 11 U (J^Ja 4 1 1 nitl 

.t—l^JJ^I J-Li3 

(--jJUt-LI 1 )^_jj2lj (Ju\ i**i 1 n 1 «Loj-LI SjSjJLI CjLt-ij.^J,! &JlA\ t^aj ^j^->* i jj^ 

(J-O^t-l (-JJJLA * ) ^ J ' ^^^ J- 4 - 1 ^'^-^' (j-* Aj-^-* C"*" J * 1 -5^ J ' (J-ll I nil (J_«L>J1 

jjt 4£j^II 4_0.Lj.3JI '-'J.'-iVl JUj-1__I tjua l__ JL^JIj <4 'lax hi" jlj-LI J-l mtl 
(jl ilLIi 3_t£L4-a <L>.j.} J^I (_j.II J_i i^^lJIj J^^JL ajljoJI JL21JI (JoiSj 

_^ I c (_ j I i 1 nj i^^l—o ' La 1 ua (jJi /t!-*-*- 5 (Jj ii^^IJIj (J>5_>JL 3jIj^>JI (JLSIIjI 

.4__2,j__iX1 4 t , 11 ., ,"it| Cj Lv<3_>J, I (jx. iJl)JL»IIj (j-^>- (J-Lt-aLcjjl (j-a JLjj-LI 

: ji>» ^mUI &*» -1 
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ft. mii nuil I ft^lbJI 

i(8Wsj J*C uJI ijr 5 l_4^ 3j-j1 jJI J*C mi (j ts>jjtl\ 4_cl_LaJ9 JJtHjj 5j ♦ a 1 1 Slj-lLi 

1 g J a C-t-L-LJ 4_Jj)J_J fiLLaJLl /^iC (j-u-Q-^aJl d-t-tTu I j-l£jJlj (j_uSL*J1 9C La ' nil (*9-Sj 
(J_<l^t_) <—)J_J_)t «U^L>. J-4-1J (j-uSL*_uJ p L*-tTu 2 1 ^ll ^**' a I ) ^J-^-l i£jj^ fft-t-u^>- 

<L>.Li-u-d *_a <d_jjLalLj (^jjjiJl ^-t-u->Jl *_LaJL« <L>.L_u_a jJLuaJ ljJiajj i^LiL_u 
^-ojlJI 4-j-ui-l (jL^ (jjj-<j-iIJl 4-t-tTut 4-lI^. Ja-S-i uJ M^jdl (J-u^ulJI ^Ja-uul * ^^ A 

4j5t_jluj A 1000 ^1 J-t-^J JL9j 1jL>- 4-^Lc OJ^J c2jLl*->JJ £y* fj-^' I^A ^ 

CjUjJ ^yJI J-jI .n II Sjlj-^- ^-^j-i £-3j o^-*VW '^JLs ^^ j^j-^ 5 j Mil 

«L>*j.} pLijjV Ij-lajj i4j^o '^J-^ 1000 (^jJIj^. ^^jJI J-t-aj 4_*_i2Jj-« 3j1jj>. 

<Ug I 'i^tl cjLlUjlJJ jUt-JI r-LnJ^ 7tlt-aj cjLjL^-^m jyi p^JJt I jjt ij\^ 3j1j->J1 

.4-uLij^SLJI 42LLaJ1 JLpjlJj 
9t_Ia-mJ| dJ-jj-j^JLj ^J-d-J (qA->»j jL^>- Lt~^ 3~^*' 3 , f -41 -?-* L^JH^*- 1 

■ ' ua-dJ 1 j-jjuJ 1 »-uuj jjx V 1 j L$->i-J I f» J-2j L$_Ljj 4_j_a^_jJ 1 (j-u-g-tTuJ 1 4£jj>. «_ujj 

.(jlaj^U 5 t mmI L) tj - .o Mil l J^J^a ^ 

j-4-s O-iu <—)jjjIj Lijj^sILa ^j-uSLc ■- La - ■■ (j-° 3~J"^ L^J-™ 1 ' f-* 11 -?-'' 3 Ojn^ 
^LlJI gia-uJI jjj^ • (8)^3j J< ,5JI (^ U£ ^jJJ! J*iJ! J^ ^ 
^j-a gUL) Liu-1 1 jJLSLiI/21 (_£ L<j_Sj -d j I ia t-s , ,,( ^j-a £>^>" lP*-*-^ i -^ t -' J J !j *^ A 
l_j^jjVI t^r^ «LLa£L_oJI cU_iI/2l j_pjlu jj-u^LlII ?e La i oJl ^j-flJ 3j£j-LI CjL«_«_>J,I 
«L_j_aj_jJ1 (j_u_<j_iIaJl 4£jj>. ^-JJJ Cli-iJt_) ygJa-uJI I JLA edj^tlbj t ^ Liu-Li (J_aL>J1 
. jLlI^. 2i I jtu ■ ' L^a-dJt ^u-4-tTuJ 1 ^-^3-* J^J - *-^ J^*I 03^ ' ^ A 
j_Aj 60-20 ^A-J L^° *^-il » o >d,\ (j-* p J-Lll I J-A tjr 5 j-pjUJI 4-j-uiJ 7-jIjHj 
-150) da lujIUI ^jll ^ ^j'j^^ ^^J-^ ' . ' * ^"'" c?-^' '"^ S^.U"lt 7c_Laj dlljj 

.(^Ifl 4j>.jj 300 

^ La 5 i ■ 1 c (j.u-4-iu-1 1 «L«_iI/l jj-uSsJlj I ^*j »>■ (^J-^J (_?-"' ^j&Io-um Lilj-tl (j-* 
4-L-ui-l L_fl_LL^_j j . 4_i la La - ■■ I ( a ua ) 3 1 3>S ( <a t^a ) (JS-jI/ JLitlu ^-HJ 1 j t ^Ljj^J 
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ftXiXiJI fciiUJI LipgJgiii 

. 4 ri 1" -si, I Cj Lkjs->J, I f^°! I JJ^** J J ' a *- 1 1 



■_£jJU J^jJ.1 ^^.JJI j-^J. 



3^A' lAH"^' f-*- 8 



VSjJLI ' fl-tlajl x_«j%-d 




SjSJJtl a wno.^ .H ^U^UI :(8)JSLi 
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ft.; in n All oJJlkJI 

.Ujii\ "rtnngmH y||«4l-^ 
4-j>»l i ii a ^J-lLoj (—Jl t^-ijj SjSjJLl d j i no Mill CjLt-s-r^J,! -n J rt I i*aj ^jl Lutj 
•» La •■■ H (j_o 3 >j S a 1 1 3j|j_>J| 3_j_<i£ Jjlrill L*i!ij Sjlj^til JLsLill Tela mil 
( _^LU ■- La m_!l 3jlj^>. 5^>-jJ pLojjV 3jx_<lij (jSLIj Ja-pJL I J->JI ^j (j" 3 ^' 
•x la uiJI 0^— ' 3j'j-^>Ji t — 1 '- J>, J-^ (3j J '■ i < iiLuj 3jlj^>J1 ^j-a ^Lyii jJLaj 4_il£ 
JjuJLi 3jIj_>JI (jljLaa 3 K ui a (jlr t_iiilll /<C<J V 4JLa I J-friJ , , U j -»■ 1 1 j->JI_a 

*L«JJ 2 La • ul a j 3 K Mill ojut ^Ir 3x.j_iLI 3 j i no Mill cjL«-«->J,I i_JJijjj 

3 La i uljj dili /oIj J ml^j^II _jjfcj <U}L>. 3jlj^»JI JZUj ^gjjl (^.sl-U lia ■ ■j ^ 
£j_a cLcj-d^fl 4lnJL« 4_o*L>.j d Jjl^ , ,.l ^Ji.lj ^J_il i nil (J_«L>JI * l^jj^l C j l jUa I 

(jLa (■ \j a-1 1 (^ (Jl y.'iVI ^Ir ^j LtaJI SjjlSJ 3ja_LlJj iCJ_jJI CjIj (^ sl^-JI 

d * ml QJ '^J aLaI SjJLc L-d-S-1 z ^1j_^J1 jj-* C ^H > ■' J> ^J^' d >l ala i " ^1 jLjj-oj 
tt a i .I ^j-j-HI 3_l>.L>.JJI 3",ljU,„VI"a l |_$li.b <_>^>UI ~U,„tl ^Jj u „< i f, l ]\ 

3jlj_>jl ^J' ^" II *_i_4-S L^-ISLJ (_^-£>Ltl ■- La I uj| (—11 (J^_i-£^aJLJ jug i"iM d * i"2 

.^jUJI ^1 ^Ul ^Jl (> J^>JL, 

(j\ /_5-j-i j " La 5 a (J_<j_>jLj 3j[j_>J1 ^jlj-JLs ■ 1 c c-JJuJI ajj «bl /_j-<-*-j (_Jj 

(Jj^o ^ La.5 1 jJt£. ^-^.LvjJl <-_ijjj2i ^—bjJa jiJt^. (J-lus^IlJ Li 3j1^j>J1 ^jljLia 
(J-j-ua ^_HJ L) 3 a j a a \ I 3jl^->J1 <= l»-<iS ^jl j-j^. i(J_jL_aiI (J_aL>J1 *-_jjjj2| t , j^>-j 

jJLuall jjfc pL*jI/2L) 3j1j^>J1 ^1 JLfl^ t^j-^JJ L ^'-Vj i t _ T JjJLl1 c_)^jj ^Ij <^>.L>.jJ1 
(jy-Lc q n <i t"« tl d * Mil (^ (j^iSL«_u La ^1 4^Lua1 3 ^j S a I , I Sjlj^eJJ tjr jji_ujJ! 
(JjjISLjlj 2i lj p Lt-tTo V 1 4ia-mljJ SjsjJLiJj 3jl^>J1 <Li.<-uj ^-uJJ 4«LcoAj (^dLLI tc La i iJ| 

.^Ut ^ Ui. itl ^J J^I^JI ^U^,)fl 3_4a (> /.20-I5 ^^.U! ^ U,„ ll ^ 

Ufjj^l sl^J! (j-o 3i.j^JLl 4_^>.L>-jJI 3j^jj^1J w l la-La i uz) J'C i"itl jLlo~I (jl 
jj_a ^L>.l i nil 3jU>.j ( -5 i^- )«-SI^JI OaJLUaJI J j LSj ^1 i_3JL^j Jj LjSIj ■'■■'" lj-o' 
■ La » < V» t n L^ujLj. (_^-l^. Jo^JLUaJI i—a^Lo-V =La_uj 4_jj>. L>. jj I 3_i^jj^I ■- La i ■■ 

.(^Ijdl ^ Un .n (^ic ^Ij^Jlj c^jLkll ^- Uim II ^ ^^>JI 



199 



cijL«_«^J.! j^a dUJi£ 3j_£j_Uj 2 -» U,,.lt 3 m.hmiII i2jLl*j>J,! ^ L»£ 

CjI * <i -»JU 3_L^ ^j^-> * I f. d a t4-»-ll mi fft^Ql ' -^"j ^JN Mil ij-C t_£Jl_Lfl> 4_C^ J iII 
^j a « x] I ^^ Lolj ijj>. 2 I i_3j_LaJI (j-a r-jJejj <_2jJo (j-o (^J-K-U i_s^jj2| (Ji.JLj 
JU>.l_j dJJj_ij i_2j_LaJI (j^iAj (j-o r-j^ejj (Ji-JU ^^Jjiil i_!^jj2l ^La jj>. VI 
S-^LII ~ U...VI jajjjL^sj ■ allseJ iillj£ i3_l»-L>.jJI 2',ljU,„VI Jib JSLi 

(j-o x_4J>J,l I jut (jjSJb :^jjJLiJ».L>.JJ1 ^"Mjt-. ,„Vl j's gj_oX1 »^>J,| -I 

^j^S " td i jV i n" -Slj-tl ij-lLt-aJI [Jjise-i ^-jJjla * i^jjIj (j^P*L>.j ^" )| a 1^ , ..I 

jno Mill d * mi 2 ?■ <a i ii i M^jJl i fll a i ■■" p^JJl ^ya 4_o-jL>J1 4_o*L>.jjl d H ala i ■■ 21 
I j -» U , „ ^lU.a 3_ili.ljJI 3_L>.U.jJI 3J|jUm,VI Lai l( Ji.l jdl ^1 iLiilL, 
SeLiS f-3j-l LoLiljl I -»■ U . .. cLLo J-k-so (_^lll Cjls]M-LaJI JLs-Li ( _ ;t j>.jL>JI 

Lfl>j1jL>. (_£ jJJjL^t—LlI jj_« Jj-J-Sj 7-JJ O-LJJ L<J_LU ^J H Q Mill ^ * Mil ^j^l ■ --»" rtl 

«I^JI jj-o pj-^J L^J^ (^yOJljJa i uVI (j^-J 31 ir^Loll 5_al i unit 3 i . nitLij i^l-^l jJI 
.rjLiJI (j-II 3_iLi.ljJI 3'.ljU,„VI ^y, ,_L«»JLi 3jlj^>J! JL51.I *_U 

7-^_Lj 1 ^ . ^. ~ I ^ Q^SLi c^_irs_] «LlL>.1 jJI d 'Jji^ , ,.Vi ^j$ ^-jjula * 1 5^ J l j- 4 - 1 

jLLta i3ji>.l jJI 3_l»-L>.JJ! 5',ljU,„Mt ^^JLi.1 jj| ~U,„tl ^JLc ojIU (j^Ltlll 

^j 5 * 4_j_L>.1 Jjl d Mj La i '-y I /- " 5j )VI 7e-La-uJI ^—11 jug Mill d * mi! (Jj_t-aj 

,x_*j>J,! I jujJ LlUs^c I « La S " AjLaj (9) jOj J*\ Mill tjh iJjLcoJI 

^-jJUla i s^J-il L^J^L>. J-4-iJ *l^-ll £j-A 4_Cj-fl^sj «L5uLiIo 4_o^L>.j 4-11 a La i ■■' ^j-* 

pi ♦ MiJ^IJ 4^>*I^JLI 4_uJjlLI d 3e ^ J ^ ?" ' " .^ ' i4_u JL»_a «L^_LOj-a Ly^- ( -^- < -»^- a 
p 1 ♦ Mi^iJ 4_t-aL^aj_al S^Lol ^-^J-l LuLoUjI LscLa-m 4_La Jjt^tj *^l_La_i /^ i <i <i <"t]\ 
a^2j 4_ij>*L>*jJl «Lil^Laj_u 2i I jl JL>. (J^Li. ^no ilill d ♦ Mil jjlj-a J-ulS t^. i n o i"i!1 
j—II /ftj £_ya m^jIj»>JI j-jjQJI i]-dJJ ' J ' »a ' ' aaj rt I I cL^-LOj-iall ^—jLoHjzI ■- la i uJl 

SjIjj. 3\j>.jj «^j (^Jl mJjJj mjJ-II j-o^I ''Lta jUI JSI ..ilia ^juJ,! t_j^jjVl 

.«_<l^J,l IjL^J LlU3J^. L«Jaio AjLflJ (9) /Oj J'C Mill ( _ ;r 3j iJjLcoJI 

J <i *"i i nl /^-ll 4_c.j-qJL1 d j mi o Mill CjLjl^j^I jj-a m£jj>.| -n J rt I LtaJ iJJLlA 
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ft. ■ mi n A 1 1 dJlkll 







oJl^-I^JI 4_L>.Li-JJI S'.ljU ...VI ^rtj 9-j-zX\ f-*-?^ 




Lk-jJI ^j*" iljU . ..VI aj i-jjill *_«_^J, 




ii^l aj, ,,^ .!! dU^ai :(9)JSLi 
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ftXiXiJI fciiUJI LipgJgiSj 

(J I mn nVI 4-*jLi i.~i i njt Ljjl j_lc 4_ujLni! cj-uLJ^I (Jj-i *Ll>-L>.j c-tjuLil 
4£j^I! c2jL*-*j>J,! o'cr'l 5jLS«Vl jO^J 4Jf ^Jx- ' L-&j£j ejJL-aJI t> K uJl5 

jl ,-*w i < ^»" tl / " * 1 j 1 uc I {j-C A <i -wLiJI A j tl i nil t <_il^j>Jl ^j^* > jj-a ^lisj 2 

2_cj_<ijs-o (j-o S^LjlII ^^ (jjSLjj pj_iLI ^ i ii ■; i"ill «_*j>J,L3 i4_lL«j(JI CjIj I j"r VI 

x ojutj (cjLcIj^) *j j "-> a diLal i no I ^ uj J <^*~ (jjJI ic.j^Jkl c—t-uLJal (j-o 
2_uLZLiVI ->-jU,„tl jjLadilJdj 'L&lLc Ja^L_oJ! u ,„<inA\ f-L-J/VI ^ juiliuj 

i^A^JLl L^iiAj^l 5uiSJI JLxLJLl (^Ic Ja^L-JI fLui^l J^(>a JUiluU V 
(jlc 4i.j_ill 2'iljU , ..VI C-i-uTu (_gjjcj d j ? » 1 1 i>J-A (j,^- fc-AJTuJ 2JjL»-o ^j^£$ 
•k. la i ■■ » I «Lc^_^5e_a UL5^ *— ^ri- 3 *- 5 J~>^ f - * 5 -?'"' (J-ujl-jlII ^t-La-mll ^£j^aj\ i_ka_>J1 
(j_o 3 'I all ■ " »l («Jij IjL^jj i I j Lu CjLcIj^ 2j "ij^sl^La dl <n"i i nU sLcuSL*JI 
c_ciUJ! Lai <£jJd,\ j-aaJLI l<jU\t cr^ 1 a ^ 1 43-L^il cr^ J^aLuJI £L»-i)M 
i2Lls.Lj.JJI 3".IjU,„VI , ^\ .i.ll <_jjjiVl Jl Laj| 2U^:_. jl."_.'a j-^VI ^jlml! 
^j^-> * i I g '<- (^=-^> C'Jji tj^uj] /J^ A-ajjt-us d al> 0JLA ^Jl ' eaj a I 4_La2j j»£L*j ]}] 
2 ",ljU ,„VI J^b (jJI dlj-^J! t_jj-"iJ (jJI lSJJJ J^ t^ill 3_lUjlI! Cj^KmiU 
* l^_j_]2l _}J_4-S ^J-aLt-a (_3^1_IL>. z «Lts_uj I ^ i "^ ) d )] a U , ,.VI >_uiS (-JI Lc-ljJ 

.3_l>.L>.JJI 3MjU,,.VIj ^juiil 

; ^■iiiii^iiiiJ 1 4JU»aA I ^wd UjU» 

Cj L«_a_>J, I jj_a 5jljI uJI 2j^L1!I pl^J^L! 3JLl i nil ."»! -» A.^ll ^^fl LlSjJaj 
c-l-lS^j-IjI C-i-l jv ^j-a 4_Cj»ajJj SjSjJJj 4j&Ia-uiXI CjLt_o_>J,1 /^-Aj d j i n a Mill 
j^jjj lVl*" 3^L»JI (j3j i Uj-i-o (JSJ 4_ujiJ_L^JIj 4_usJjlII (_)^aJl ua^Jlj -i j i i aj 1 Ij 
d I j i iijJI jLiILi.1 sLlLc (jLa jjui-o i_ajLA 3j^Qj (JLcujV I aLoI jLo. (j^j J-^l 

L^c!_jjlj djiii^Mitl c1jIjlajJ.L3 tujlkjl o^J-*-" ^ J ^ SJLaAII till j S^u^U.! 

!j \ r S-jjIj^j, 2_£LU ^1 3 j i ii <i Mill SJsLtaJI Jj^tlu a^2u 2 n 1" -si I LjJK uilj 
^j-aj icLallbt-a 4_] ^ Lt-£aIL3 1 lJijjlSjj 4_olLre-a CjULoSjj «Lallbt-a 3jljj>. CjL>.j^ 
pl^_]l (^-J 3 1 (XLa^a (J_4-*-J (jl ^j a **' -. 1 I jl p **' j 1 1 ^j^> ••*■ uiJt (-rLc t— t^tj LlA 
. slJLc 5_JL!Lki» 5» LoS j i i j I U 1 1 ( _P3jJl1! ^jj^-»"I tLoLLaJL I CjLl«j>J,1 
i Ujjj.Liaj (jjJI 4^LLaJI (j^ajLciii. «j-LI i— Sjjlj (jl 2j| j_JI ( _ ;r 3 (_gjjj_UaJI (jjs 

pjj 2_ajji_a jj* («^II i_JL>JI (jLa 2jj|j^>J| 2^LLJI oVLutl^V 2jhm1Li j 
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<%,;■.» r> .V. 1 1 oJJlkJI 

jl 4_Uiiie_Lo SjIjjs. 'Ljj-jJ i^r^ ^dj'j^* - 3JsLLi LijJjJ Cr^^i 3 . j t U 1 1 4^LLaJ! 
(^\_»_a ^^pDj-C «Lj^LHJ d iftllaj, I 3jlj->Jl 4j>*jJ 4J3j-*»o ^jl i4_uLc jl ^ la i ■■j" rt 
l—Lit l—Luaj-b jj_a it. < ( uULXI *-<3->Jj jLlL>.1 j^fcj Jsjjjajl 4-i\ JlJ /^i^. ' ta-LaaJ 
4JI m"i nV 4-«jlJj_o da J i 1 *r-» j '^Lt ">jl> :> - '— '^•J- i Cr^' *^' J^T 1 TT^" '^^^ 

(_p3j_ij I j_a (jl_a 3_ljLij^SL!I SJsLLJI jlJjj ^ jl 2^\;.*\\ oLlUjJI ^ 

jj-C 0^t_jJ1j d -»- 1^ ,,.11 CjLjL^-rKJLl jj-^- J la Lit ^^^ 3jj)^-u3 4_uUilj *jj ' a i 
4_o«:^Lo 3j_SjJJ CjL«-"U>J,l ^J^l {_)£■ l'i> ill iJ-JJ LtJJLJJ iSjijJJ CjL«ju>J,I 
(^Islj-C.^ oLfi' iA^" in" 1 «L>-I_>J1 <j-C p K'i'i L& lil La? . < _ «j I U 1 1 u^,jjt\i 

j-laJJI (_>i-c. LSI SJj ( - j-i-«j I ju» (jLa 3_<Jj_LU diVI «<" 1 nVI ,_p3lj^.lj 3JLajGJI 

dili (^3 i. mi, ill (J-«SLj Vj i4jJL«JI j__£_pJI <■ 1 1 11') iTil j 3j£j_t.l c2jLo-»j>J.I <>c. 
(jl (^ Jj lilij 3jlj_>JI CjL>-jJ J!Lo r-LlJl I tj K <i j V 3j£j_U CjLkjijJ,! jjl (^ 
' La 2 1 ■■" Cjjjaj SJsLtaJI (j-a J ■ V>'al 4-j£.jj 77^"! 4-iSLxj CjL«-«j>J,I (j-o pJ-JI \jJt 
(^-3 3>£>ll i2jL«_«-jJ.I JUjGj-uV SjjL^isVlj 4-lLjJIj 3_ual«JI i^jIjj^jIII 

r-LiJl (^Jl 3->.L>JI jjjj 3jm^ Mill SJsLLJJ SjjIj^JI oLS-uJalll q'^*\ ^ 

(Su^la 4jxjJ 90-80) ijLJiJI ^"J- 5 6"° ^i>^ *jl>^" ^-J- 5 Cr^ ^j'j-^" <*JsLU 
i jlj_>__uJI j? aLII j jU^~ ^"aj 2j<~ I '. .^>ll CjLlLuiJI fjjs 3jL>JI oLlII diVI <n"u »L^ 
j-l£l j«-j^U.I (jinn i"ill *_«->J,l jLpiJ ^- j 1 <aj oJLA SjIjjJI 4j>-jJ J!lo (.^Lcj 
pLAjjl x_a ^j a d se ' J 1 ^ "■- 1 ^N ^jLd 4jeJa-uiXI dll tn^qll ^ i i h'mLl3 t gLi^ * 1 s> 
(«j^Lj I j 1 ea « J (jLa Sjij-LI dil» <i-r oil 4 1 1 u-LlLi Loij 1 4_i alLaJ, | 3jlj^>JI 4j>-jJ 

3 1 in itLi j-aVl dJUJiSj h^jLj-jjJI eiut JiLo (^J^ 3jj!j^>J! 32LtaJI rLlJ! 

^j-u-al—uLl y i<>^_a ^-^ I g-bt^J SjUJLC ulj-4-1 ?*-!L<iIij 1^' «L£.j-ill Cjl ♦ <i"r gU 

(j^jL-i JU>.Lj fiL_LLu-a_iaj 4_*_o1j^ j-*2l ' 1 1 laj ) «L>.L>J1 aj^t {J^ua jj-p (j^-** 
^_Uaj^3 cLSJa-Ltl ^ 4_ji.l_LU i_3^jJaJlj ^iiih i"ill pLujI/VI i _y^' ■ ^^ jl j~f VI 

a'.L.^tlj!^ Xj~.tl 3nK"j3^l"-^J,l cijL«-»je-JJ 3j^I i^i"i^i VI 3nK"tlj ALCLaVI 

oljjj LaaJI ^j^«; ijJLlA j-^-taJ JlIs L*i!!i ^1 3^1 1'oVLj 'pjj "iXI J i** J^Li. 

(j_o pjj J I ■»" 1 ..I j 1 -sj (_j-l.II (3 jX 1 11 tl '"«! ^_. .U~,tl ^^a Sj^sLi.) 3jjL«j(Ji.I 

jI^IjlajJ.1 J-Sji. i j hi; jl 3_JL«j>. ^Ijlp^V^jja-Vl 9-ljjVl JjUdjLojujJ.! 
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ftXiXiJI fciiUJI LipgJgiii 

,^r \l , .V.aVI i_^L>JI JJ-JJ jl aiiJt SJLjJIjjjjiL Vj iL$jj£pJ SjiolU 4j.I u4l 
3 iiKl <-ll ui-3&j dllij («j>UI *-«-*JLl jl nA>| ^ i-mil-uiVl JaI^jiJI JLxt£ 
j la til QjSLj aJsljJI (j-3j .CjL«-a->J,l (j-a ^ a b -- 1 1 pljjVI (_y3 3jlj^>JI 3jU>.j 

<ju«-i jl>Jj l£JJI JUiitl J-aUJI jjl 3^Lc ^ \l ,^~,aVI i_^L>JI (j-o 5JI mil (^Jl 

(JjJLj J-Aj i^ J i " 1 i"i ll SJsLLaJI (j-a S^La^U '"'I ^j .U".tl joJajLA ^fl jl i"if VI 
r-LlJl J J-i <LjjIj_>JI '"'I ^j .U'.tl ^1 a»"ii ill j 1 mm 1 1 «ljj (^j-uL-uVI i. i 1 1 ntl dJLlu 

S^LLII sLj^SLII JUjOaJj ajuigMill LOUJI 3u,„Ij_, 3_uL,j^SL1I SJsLtaJI 

d A i" ^ 1, 1 Cj L^j_LLajJ 1 ^-3 jc3 jj_a 
(j-a 4_jJLc d 1 1 ni ^J\ mi i ) mi" ill pi * mi VI (jl 1 i ( <~>j-^ I ^oJ i J- > * ' * <-iL>- (j-a 

oU-*j>J.I Jl««"nnl aUI 2^<~ J< mm I jut jLa La ilkla ^ ^Kll p-Lt^i/VI 

.jjiiLiLI pU uiVI (j-o VI ■ 'j^* V L$jl dili Lj-al JIJ-"m ill <_>^>>3 £ys (J^i3 *j^>^ 
cLcj-tillj d -» La i ■■' I CjL*_aj>J,1 tj\j * j j t^aj&jq «L)jLaLI _ 5 p «UL>JI 0JL& /^J 
l^ta j-aVl <_J Laxi ^^Jl 4j*.jjJI (^Jl 3_JLc 2_.jtutl 3j|jj>J| 4j>-jJ <j£j /<sJ La 
.j-^aoll pi * mi VI d * j * La jjx. j La *" ( __>iaju Sj^jJLI CjL*»a_>J,l aI JL?-" ( ul 
^ a j 3 ' iLajji^ jo_j^M_l! ^ mi a Mill *_a->JU jLloJ u-J LajJ sLJI sb-o^L>Jlj 

tal a" ittVI lulaj^ 3~. ' ' ^ , "' 3 ' *'j 4-L L a- t J 1 J 4_u_j_JI t <_il^_>JLi 4_LLu-a_ajj 

. * «j 1 La 1 1 *_aj>J,1 pjj jjjJlj jJt^, jl i"ir z 1 (j^-*- 5 J-ai^oAJi i>J-A Ji JL>.I ^j_a JjVj 

,-»! ^j .U'.tl j ^^ J ,'^,'aVI ji'nl d -» U , .. 1 1 CjLhajJ.1 ^1 Jjill Li-JS-aj 4JI j-±£- 
TeJ-LaJ LaJjU Sjaia 4j>-j^ 70 -60 3jIjj>. 4j>-jJ (_^i^. 3jjIj^>- 4^LU fc_J La!5 (jj^JI 
.sLjJLjljI 3jlj-_>JI CjL>-j^ ' i LLajJ (-j^Il .".1 ^^ .U".lt Sj^jJLI CjL*_aj>J,1 ^j^** ) 
3_ljIjJ j^aVI ' _ ■ I La ~ j a Ja ■■■j" tl ,JjI! (^3 Lalj .jii^l jl Sj^la 5^>-jJ 200 

. 4_JSl^ 4_uLt_i^ii2J 



^j-a j i ii i tl CjVI a ♦**(( ul J_aj?E-a ^j-a IujS '^-J^ ^J'J-^' 4^LLaJI ^JN nil 
(^L^ltl pJ-iJI (_j-II ^J-L^- 1 3^ 1 <J*^ J . y»'ai J'C i"i_i ^ jj . ^> 1 1 ojut ■» ■ eajjj i4^LtaJI 
lilLjlmXI JUj>i (<Cy (jlll ^LtaJI pj"' w '| jJajJI J JU <t>-LbtJ mJ jJI 4^LkJI ,jjj 

( ^-^~ '"**'' ^jr^' (j-* JLiJLftJI ^_3 4_uLij_^SJI CjLJL?- I ntl ^J a ♦"( I n" y (pa, 4 L^J 
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ft. ■ mi n mi 1 1 tkSlkll 



^jl\ I 3 Lj -«-" jalj (_^<-JI 5_uLjj^SLII 2 al Utl j_& ijJl<j"i i nil 4-a JLa-" i uj La (j| jj£. 
CjL>-L<i>.lj Jj i nitlj ^ j Utl J| nc | (jic 4jli j-o^l Jj j U ; j j i4jjIjj>- SJsLU. 
ij_uL V 2jjlj^>- SJsLU (_yA 2 ;j I U 1 1 dJsLUJI £i_p. 3_o.LuJI e \_A,\ ^ x^L^all 

jLit-JI r^"ii »LJtl jj^^'j (JjLHIj cIjLjLlJI SJi j-J 3 jmitL j-oVl dit j£j 

SJsLU ^JJ t-LLto CjLlLjji Lt-Lgj>. L$JL3 4-uLij gSj| J "-*' 1 U II J-Jj" ' " ' I U -» * ^& 
d Ah-^t I 2jjlj --II '"'I "j.U'tl tld*^\ltl.-<l-».A.^tl'a 3j '^"' ' "J •**£)!>*• 

JLsjO^I 5U,„Ij_, L^ik: J^ -^ tt ^b Ly jj| "JsLkJI dJUt iiu^tAJI "alUlt 

. d 1 1 u o Mill Cj L*_<j_>J, 1 



"jLU ^J-ll^ I utl {j\S*- I n"( 1 Lt -bQJ V A^-d" L$jl (^ d J I n Mitl CjL*_4_>Jj l-jj^" nil 

. 4 j i mi ."ill SJsLUJI >~A "jjU" ^a VI m', 1,1 Jjljj^Jl^i^l 4 LLI I j ' -i . v> (j-°J ' ^j' a 
• Sj till jj 'j i a a 1 1 (jjSLj d j i n< ilitl SJsLUJLj oLlII iflJ' ' "" (j-^ ciu J->JI J-c£.J 
_jl 4_jJj_i_U (_p3lj_c. VI ^j^- « 1 t 4->JLi^5 L^JjjaJ tyfl^-j Lo (_jJJ L^jjIjj>. 'Ip-j-S 
1 2 j c I '< 1 a 1 1 CiL.ila.tl! SjL>JI a\-A\ 7rL"Jlj Jj i nitlj aUt". .iVL^ "u^ 1 1 - - — T1 
I J_A Jj j 5 -»-" tj i4_j^_La «L>.j.} 60 (—Jl^o^. /^-I| £>L_iJLl "jUj>. «L>.j.3 f^J j^-i-t-4-i 
2_, \l .*-. aVI 5 Al<~tl olj 2-»U,„tl 3j,„^ iSJI oLt*j>J.I J a <~i 1 11* (_p=j-«J! 
.OJL& 3jlj_>JI CjL>.jJ ( -5 i^ *^Lc "eLoSLi (J-«-«J (^r-^'j Ijj i m 4 LaAseJU I 
Cjl_«_a_>J,l 4-Cj_a^3e_a (j_o c< j i ,( o i"ill SJsLUJLj oLlII (j^ - ' ""' j»LtoJ Qi^-y 
Hjlj-JJIj CjLtaj>JU (j-u J caj (jylll i_4-uLJ2lj oLJJ (jljj>.j d-»U , ,.t I dj i ,i n i~itl 
Jlj_«JJ L^jjjljj>- 'Ip-J^ J-"H>J ^tP* CjL»-9-»JLI (^J ^Ij-iJI (j-o oLlil tijj^tjj 
J 1 ■»" i n't CjL«_«^J,I ^1 (jlj^iJI (j-o ijLlI.1 j-Us (_L->.2j i(jlj^>JI ^1 /<u (j-o 
j^j-j>.I A-jjft Luaj (—5 ^l_lLI t_dj^tj" Lq_Ljj [C^jjQI ' ^-"'tl ^j^->* 1 ^—5 0L_j-t1 '"*■-*■ LgJ rt 

/^jjjl 0LJLI (j - ^ - ' "" d q ^ J 1 <i*"i t nl y j mi ij i^j1j->JI (jj^j ' '■'' "j-Aua ^J* a i 

ij\2r- i ujj «L>.L>. i-dLLA (JJj»* '— 'tP* d .! *' ^* '"*' Sj JajJI ^j£ c*Jl-3e LgaJ I ^J ♦" i n" 
_i_q_"i_t_j ( _ ;r lJI ^ 1 U i\l t 4 j 1 nitLi Lolj 1 A » A"j ^ SsLaSLi sLU qjz ij-J^ CjLui^ 

^ j 1 11 a i~itl cjLiLiejjJI ^j^ L^JI *"i 1 ill > j mm'h (_gjlj_>JI tjj-^j 1 "tl 5j_aLU t;r Lc 

lUU^. /. ^jl2J (10) (&"Sj JSLJJI ^ . JjLUI (j-2 3U»" niU (O^auJI Sj-JLuaJI 

.o^lu_ji ysj LK.LA 
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'D'>» 



O" 1 "" t*^° 




^j|j_>J| /jj .-.j . .,11 aLksJ 




^xiiAx. J-*** 



&*dk-u2lA (JLa-CmjU ^g j-tTn.*J I ^y\Je-uijJl ALia_j ■ 



a w,, ^ , 1 ; ,!! SJsLklL, „UI oji— 2 :(IO)JSLi 
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ft.; in n All oJJlkJI 

)<_u3j c-t^t-J m£jIj->JI QJ^J ' ■■'' A LLaJu (J-ajtj i _ jr HJl d j i ii o Mill CiLJLa- i nil ^^^ 
60-30 jl J_2_aj u i n a mi tl *_a->J,l |_gj" i ii a (j-o (jr^-l L?j"' ' " a C"^ "^' o'j-^ 
^Lil 3j1jj>. «L>-j.S *-£uj2 *_a_>JJ ■- La i ■■ ty\£- (j 'i o '"'ll ^ » mm iLa-Ai ■■" (j^j>*j . jc_i_o 
(JjSLlS ^IjJ-JI ^ .^j-jll «LU La! idiljd Ujj 4iaL£ J-2jJ 4ii-l J Jiajvjll 

«Loj (jlj-iJI «Lo ,j\j 3_a£SL!l (^ (jjjLiM I jut i«_«->J,l «La 3_3l^ ,j_o lJ \c i 

( _ ;T i£.l ^1 *_a->JU ?La *-3J-J A>Zj (.^-11 *H>*'il SajUl J'C mi_i (_gJJl j-fl> *_a->JU 
^. i ii <i Mill pi * mi VI aI.} Laj i(j1j->J1 ^J^ i ■■! jj-a -^jL) ^La ^ rt Lr 3 *^ tJ'J-^' 
(jlj_iJl sLa 3jljj>. (j-a (j-^' '^•J- i c^i ? -, -? , ^'' *^° *jl>*" '^J- 5 p\^ \u&\£ 
{_)\j-3*j\ ^J d i uj jj_a tfLxtl lLLjj->o ^—3 ^ a" i n" m£j1j^>J1 (JJ^J ' u-JI d j' 0*" tj"-^ 

jj^-J ^LjJLI liljj^ti! '"'I ge-iaaJU (_^i^. J-alUj (jjJI Lf^ i ."ill 4-ttJaJ! ( _ ;r 3 Lai 

(O^Jil j-o^Lj (j^»jJ dil » <j-r alt 4 j i nitLi jjlj_j»Jl ^-Sj-o (jLa cjL»ja->J,lj ^Ij-JJI 

(Jl a«" i ill (jjs i_3 JL^Jlj i^i^iiV ia ^gj" i ii a ^ jl L&lj" i i a ^ OJ^d ill' tlA-*f -*! 
JLalUj (j^JI d aJaJVI *_a 4JjLaiLi oLJJ (j-lJ- i n" aLLij 3«La£ »-3j jjt i " 1 1 at i a 1 1 

.(_gjlj->Jl tjj-^j ■ uJI 3j_a>LLi (_ji^. 
-l_t_4_S S-J3^-A_a 4 j i ii a Mill d A 1 U II > ^LJLI tj^- i n" 4_a-kul ,-n J q < ^" ' ' 'JL3 
^ ma Mill pLl mi VI jj.}Lxa 4£jjusj L$1j\jj>. =L>-jJJ , 2 . j I U 1 1 d_o.LuJI oLlLI 
» j Wi , ,, i ."-I ajl«l I aJJt ^jr^- 1-^Lao^.lj .C1jLoj_>J,I •» La i ■■ l _ ;r ii^ I gla»2 i ■■ jt^allXI 
1 1 j j 3 oLjJII tc-Us CjV Jjuj JUJL?oj 5 i j I U 1 1 CjL»-a->J,! J -Ul jLlo^I i i i a 1 1 
(_ , ma M i l l £_«->J.! (j^s rjLiJI *UI Sjlj^- ^J- 5 cAJ 3j-^' Ui^d S-^LtJI (jr^J 
*UI 7t_u3 CjVjjla (ji^- liJJi JLalUjij i3_j^a CjL>-j^ 5 ^\^~ 4jJI (Ji-I jJlj 
j_aVI (_JLLaj I jl diljdj .jji.K Mitl pU miVI S-uj^j 4j«Lo^j *_o^»JL 1 4j>I mi «j 
i>L_j_a dJ_jj->o c-<j^- i 3 4jo_us «L>-jJ 40 jl jJLa_i ^jlj^JI «:La 3j1jj>. 4j>-j^ ?*-3j 
d j i nilLij • J^VI ( _ ;T l£. Cjlj-a^Ljj CjLhajJ,! Ji-lj L^jjj^Jj^j ti^^aj (jlj-iJI 
4_*_lL11 4-u-uLl^J1 ' _ * I d ■ a I j * I ^j^** I iijLLa> ^jl3 4-ujJJLI d j mi a Mill CiljL^- i nil 
j_uSL!l (j-3j . )«_*J>J.I =L>.LtJk 4 J mil Ll (jlj^iJI r«^*^>- JUJL^o ^^ 3_aLc JLclj^S 

J-ILa ^JSJ jUJ I 00 jjjjLj-uI (-j-Lc ^jlj-^JI (C^>> ^JL^J 4_*_lLioj1 CjLjL?- I nil jj-* 

{jjjlua ^jl i n" tyi"<i '"'ll f-a_>JU cL>.l i na OjIS 1!iL3 ijt-a-^JLI «L>.L_u^ ^j-a f-JJ-a 
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(j-<3 m£j1j-_>J1 * )j I n**( II ^J j 1 <LjJ 4JjLc Jl^_4-1 (J-j (O^Ull C-t-ULjIj 0L_u1 tj'j-^ 

.^jUJ! ^1 u-u^b u'J^JI 

3 j i n a mi tl SJsLLaJI ■"'! ^j daj j^£l 5_u_oj5_JJ| 3al LaJb oLJ.1 (j-tJ- i n" (jl 
.OJSaJI OO/yfl 4-Ol ■ ^"aVIj gJj-^jtjX'tl cLo-LJI ^j^i 3-a^^M-o Ltjiolj Lc^a-ui 
I go3 La-i (oJL«J! (Jj-i (j-o JUJLkJI ( _ ;r 3 dj ma Mill CjLJLiejjJI (Jl <ji"( ill J mm 'JJ 
Jj-Sj j i^-iaj (jl i 1 lj Ljjjj-uJ (j-l U 1 nl'qj (jjij^l^ 4-uj_«JI Jj jJI (j-a JLjJLkJI 
^j^- « J (jl (J_l ■ La 2 a (Jl a »"i 1 11VI w I C J-aVI J ' '**"' *_' Xi 'C^i^^' (Jl 1 Mill 
(jjij^/l (__a I S I j I -tt_a d j i n a Mill CjuL^ 1 ntl » j * ' eajj (*a-dJ 4_uj-*j1 (JjJjI 

(QjL*j1 (_5 ^ J I 11 Mill CjljL^- I nil 9UUUL2UJ ^JU JL9j j < *-» rt J (jLLJj ^ ' ■■'^J 

3j— ti. 2I 3_jjVI (_^ (<u 4JI j-J;^ & j J » ' <3 0-"J-9 C"^ ^ljl"l CjIjJj-u J_Lo (^jjJI 
. 4IuJL>. 4_j£Lul£Lj_a (JjL-uoj 3_}j)j-a d 1 a 1 *-»-»" ^ Ci Lc I Lc<a cLiujI 

:U*iJt -2 

1 * cj i(_g^Lo j-J^>- jj-i-l.} Sjlj^>. 7t_u3 4-j-L»c (_ ;r a MJaLjij (JSLi 4j^jGJI 
3_j_3jG > j 1 a S t 1 (jjSLj 3j 1 113 Mill 2 -31 taJI ■"'! ^j daj ^ 3_^jCU| ^^ ojjl>J| 

3j 1 113 Mill 3JaLLJL> S^joJIj ^S-itiJU ^I^Sl! aUiimll djLLiJIj <j£TL^U 

tA\ a" (tl 21 I Lils^Q j-J_>JI (Ji.1.} (_II CjLJL^fcJU (-J3 d I I n"(N II 3jlj->JI 7C-U3 ^jjb 

5j gj>. 2 1 Q CjI JUuLI ^j^** 1 (Jl <a*"i 1 11I (_I| «L>-L>J1 jj-JJ (^paj-iJl 1j_A (j-jA3eIu a 
.SjLuJI Ji-lj (^Jl (j mq Mill £-*jJ.I (j-o mJjIj^JI J-Jjtlll Jiil 
a jjr' 1 11 j l-4-Lu il a^JI Lj^tJL^I a JLy" 1 nj 3 a I U II 1 iUB_C'JJ (jLaLLaj ijJLutj 
CiLlajiII (j-3 *Ij-^JI (>^ir 1 ,1" joJLj >l>^JLi 45^JGJI j»LIaJ ^JlS: i«UI j^>-VI 

jl 3_jl_Ljl 4o^jGj =L>-j|JJ5 el U . ill aj 3-jLLJ (Ji-lj (^1 4jl3J (<SJ (j-OJ 4j I 11 <i l"ltl 

(J »"i 1 11 11 (. i n <a mi II y g ->J.1 p j q < *~»" ' tLLtJe-l Vj ial o"i it z 1 *_ua^_a j-j_>J 1 
4-se-j aj^aJI < j 1 1 eaj (^ VI *LLI (j\ir 1 n"t J ^»" 1 u-ll lilli (j£. «I^JI (j\i>- 1 n"il 
(Js mi ^LLI (_^jL?E-a jJtlj Umi^ i^l^^JI (_^j^?E_a p j ' eaj (_b 1jUJ_>»jj i4_t-^Ll1 
d 1^ «V g< 1 1 11 ilu Laij ' N j'^**' ' " rt ^1^-11 l^>~ **^ c-^J"*"^ t* ^ OJ^ 1 * 10-1-12(1 

4jjIj^ cli^iLuz (j • WT\ L^Jla *UI J t~i 1 11" (jlll 3 m m Mill 32LLJLi HajGJI 

*lj-^JI (^1 ^ 1. mi Mil l £-«->J,l (j-a ^^LflJI fUl ^j-a Sjlj_>JI (Ji L-A>j£. mJj^cJ 
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ft.; in n All oJJlkJI 

. j^>J! Jib u^l £>ajll 

ij^-sr 1 11" 4 i la 1 1 j^c (j 11^ i"itLi (ji-L^JI *LLLi 4j£jGJI eLaij-i I • M~^».~ Vj 

ijJl ^jlj^JI ^obJI Jill ib^lkll 3_^L^VI 3j^.Vl «yi VI SjLuII oUI 
2 »laj? ^ 5Ut~iinU dlij ^^a 4lajCUI AlJaJ *!>».? ^b Lolj i<LLlitl Ji-b 
cjL«_«_>J,I .sjlc (_yi 3j^ » jJaJI j dJI—Ltj i ( _ ;r j-uL<j/l J'C i"ij ^>LJLl (2>i-3tjjij 

ljL*j^.l La-AJUJLso (<UJJ i4_l>.LjJI oLlII tj'ji' («^>- (j^J 2 . j I U 1 1 4j i n ^ uJI 

2 ;j I La 1 1 2^3jCUI J-<i^. jlj-2-o ( _ y lc 
2_«JaJI ^yi 2 ,j I U 1 1 I j , ,.A\ ^^ 2_j£jQiJ 2 ,j I U 1 1 oLJ.1 SjIjjs- ^-J-^ tjl 

<_a^Lli.l ^i 1. 1 j i ullj i2jjia £ ^>-j-i 35 ^yJl^s- ^1 «I^JI 3jIjj>. 4j>.jj «_3j 

*-3Jj CjLkjs->J,I ( _ ;r 3 (j-Je ' "U «l^-!l (jl J-4 ^ "I taJul ^l£ ( _ ;r 3 3jlj_>JI CjLj-jJ 
(_yi (Jj^s-jJI ijj\ 4^>-l_>JI (jj-i 3j_<I/Lj_a aL*jj*VI *_u3jjj j_pJI (Ji-1.3 (_yJI 

«m_i 2_lajQjl 2 n k'ii ^^ L«-4J 'l£>**' f-^'j-° f-° lSj'j- 1 *^' J-sLuJ! cjLlUx. 

«U.I ,j^o ^jlj^jJI j_lj1jlII J all 4jjIjjJI ^V.}LlI.I JUji1<j,I *£a (jj.1 i.nll 

*LLI Sjlj^v 2_^.j^ (jjiLj (jl j-oVI i.l U"j dil j ^yb-j Ktlj^ll (j-ll (ji-LuJI 

JjLlI <j^£jLiJI *U^JI 3jl.>a- ^jj^^yl^l (^jlj^JI JjLdl^JI Ji-ljJI 

,2jjla 2^>.j^ 25 -20 iJ l\^sej ^jlj^sJI 

4^jG aLLij Ljj*JL>-I JiLfl-l (jLlISLlA jll"^>" (II) (<^3j J^ '"'II w a j J kj 
^ <bl uuJ J i*UI J^VI a j3r~ i n\ U-Lu *U^JI a JLa-1 i ,ij 5 j r .■ o uJI 2^LLJLl 
(dj ' " <i i"itl CjL«jijJ,I) 2^LLaJI t-LgjeTj aLLsj (j^ (jLjjSJij I i j '' (_y3 £y\ "I LaJiJl 
4jL«JIj i^jIjj-JI (jjj^elll ^Llaj (^Jl S^LUsI JjjJI (Ji-I J ^ylj L^iaJj allajj 
3jlj_>JI (jjj^iej jj* 4j£Jll!l <L»lajl ^yfl (_gjlj_>JI (jjj^iejJI 4-»IaJI aI Jiir" i »l (j-o 

j^jj ajlc cjLSjI ^yfl LgJI ■;<" inlj jl gill «LSl (_, ' "«» '''ill pU miVI cjIjH^ ^yS 
.l»5liJI cjIj^JI ^ jl JJJI ^ (j-c^AJI j-ljuiVI 

j _ ? _t-a_>Jl) ^j_u 5 -2 ^j-U La I ftvLa.9 7-j1jJ1j 5>_ijLua jjj»_ua /^J^. (^jILseJ (^j^e_t-3 
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4j>.jJ (j_o (_j I r I (j ir^-»Jl (j^-J jLtl sl^JI 3jIjj>- '^j-i O-ol^Loj iLljsjjJU 




cl^JLs 4j^JlJ aLL^J -f 




*ULs 4j^JlJ Aliij - 



3 w,n m.II JSLkJL ~4&Si a^tx'.i : (| |)JSL& 
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6.i. ui.auj.il tkSlkll 

a, I la i _.Jl_»_i _---JI 2 j 'I ,^*. aVIj 2_j_Laj_J| J_a^a_JI ^«; __IL_-> (jl ^-Lc 
«L_(_-J_IJ (_-l£_j La (jJ->- 4_i£_a_s C-j-*_] (jlj_>JI /^yJLaJ (jL£ (_£jlj_>Jl (jjj-^t-JI 
J_3a_Lj V l___L_*-J 3_J_0_>JI Jlj^al __t«L__i (jl _ls_\_>. Ijlj I JL>.l_a f^^jJ "-^^ 

4-&Uj V (_, inn Mitt 3__>_G]I aL__j (jL_ j__CI jl ajj SjJ, u ,n<tni pi « A) __IL__> 

4_La---Cu i_4-i *_-_>jJI I J_A (—1! (Jj_-_>jJ1 c_-i_tjjj ij-j_>J1 «L-3JL) /-is 4-Q-ALuiXI 
LjjIj_%. I j J i -■« a 3_.L*JI (__i) -i i iaj g| j i na i"itl 4__)_Cl!I ^ ai-U I (jL_ _ltL>.L_.jl (j-a 
4]l a«~i 11I (_£j_s_j (aLy_g£ i(«_*_i 1 jLc. 11 La a >) 3-jJjlii"itl 3J_L__!I j \l ,^^ (^Ifi (J**i 

.3_>-L>_l| J___ 

(jjSJL (_gjlj_>JI (jjjJtltl iLkj (jLa (ji-L^JI *LLLi 4__)__iJl ^ 1 La 1 1 ( _ ;r _ Lai 

(jirnl Mill pL«__/'_M CjLcL-u al_i_l =Li_> 4_L>.L__tl 0LJ.I (jjj_j_j (Ojj a La (jlj^i- (j-a 
t __fc La£j t 3 jina Mitl 3J_Lt__tl L$-l3 >2>2 V __l!l vI-LaaVl ^.3 L$JLaj_L_ul *ujJ 

l_.La__.l a Lit (j'j^~ c^?^ ^^-^ (S-y *'>^W if-* - ' ""^ 5-flJiJ^/ 3 j . ,iilL JL>JI 

ft ■>>" «ULi (j\ii- 1 n"tl 2 aJaJI (jLa i__Uj_Cj 2j 'I -_u_llj 2 jl-i'' i_jljl____l (jlr 
i__1j_i_JI (__i ^ laiJaJL I 3jlj_>J1 Jjj)J_l1 (aLa (jLs__u) lj__L__a LjjIjj>. hjiaj 
• lSj'j^* Ojl} - *- --ILL* J-^i-y * CJ^^J dj i no i"itl 2J_LL_JI I ^ja J-^>" « l_r^' 
v_-l_. (jJoLlII ^ 3 j ma Mitl 2_.Lt__IL L3_G (___]! v^a^l <j-a _U JjJI -dliflij 
HjLLJIj Lijjjla c ^^"i>°2l Sjut-AI C-LVaJI (jiaLLa (_j__au-i SjijLJI «^a_»-2l 
L^jLa 3j ma Mitl A-isjCUl 2_aJijV I mum SjljjjJU 3_j_.| ,^~a)VI 3<iK~itl <. , i , n tj 
OLujLj i ii (J^Li* jj-a 2i I f-*-"1j (JS mi 1 j i"i**< m z (jl l Mr x\j a/- La ) /JS mi i *_*_oaIij 
3 j ma Mill 4^LLaJ| »| jielj-ul (jla 3_ujjJI Jjjit 3jinitLij i^^aaSljjJI («x.jj| 
i a I " mi SjijLiJI «lj^>. ^1 CjI j 4_JI a Mitl L^SLa LLa (_^Lc j '^~'^J ' " 4a^jlltl ( _ ;r 3 

(jJJ 3j>.L>JI 3j>.j^cj1jljCiiih1 4jijai! ^UkJLs 2_uj-L»JI Ij^UI ;« ^a La!j 

^ ma i"itl Jj^jjJI ( _ ;r 3 2 1 j I La 1 1 a\ j mi a i"itl CjL«^->J,I (jLa 4_u-uI_LLLjj iJU^jjJI 
(- mi a Mill JlJj-jUJI a! jl^-**k ,i1 (j| (--(Ju La-a cUl^ij <4_^jGjI pi glialLa ra_ij_^j L^-iS-a-i 
■ 2jmiq Mitl 4^LLaJLi 3iajGjl (jLSLal l_La.Ua J-s-aJ 
jaJLttl (___> 2__a_Qtl ^j-alja-V 3 una Mitl 2_-U__!l aI ji_l_ul v_jLLaL__J j____L_jj 
/- al» II i."i"r ill Cji mm uLa LaLc^j /--Jl <^_j_ljj-7e-J 1 Cj^o-laJI (_^a-D /-J^. (--)j-t-II 
ij_llj_>Jlj j____aj (Jlj-ttlj (j_j^( Ij C_£0__tl (___> Laf> 3_uj_«JI JjJ-tl (ji^tl (___> 

. 3 j "i< mil Oj-loJl ,j-a _.J__ (^Jl 3_3__-_>VLl 
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ftXiXiJI aJlhJI LipgJgiSj 



If Mj«iJf-3 

(J^>-l.3 (j-* 3 3jlj_>JI 7r (<t ^ J 1 0^ 4_)L] ALC f]S> Ml 1 JUj-jjJI lJljjjlJ Lll SL qj 

•*■ Lea i ^j flj 4-l S — L jlS-ua 3l.il ^1 o*"i < ill c-t^t-J ^^pajJul IjLA Jj.!^"*' I <J^>-I (j-*J 
^1 .ijLj ?Ijj* *-3.i jj* 3jlj^>JI 7e-LeaJ a-jLAJI t_!^Lj/2lj ir-jLJJI ^\ 3jlj_>JI 
(JjLj_o j^I I giall jl 3j_J/Ljji r-jL>J! ^1 3jlj_>JI Jji-L] ^j-3-jJ j-pJI (Ji-l-i 

•^J 1 ^ 1 c^l U^ ->JJ-V c^>y ^J^ 
jj^jjlj^s- (j-^-taL^aj (Compressor) Ja c 1 1 *-» ,jji SjljLAII jljjjIII Sj^-vl (JjSjj 

jLjj^jj d 1^ , u | aj ij_j_>J1 (JiJ.3 ^j-a 3jlj->JI » )1 i imSlj (^it-Ul) 1 o itiJL>. I AaJiJ 

■ fljSLlI ^j ,,UAI ,'^ll aJa-mljJ (■ ^.<tl) ^jlj^JI J^LII ^1 LglZJj i*I^JI 
0JLA 3jlj_>JI 4-Se-Lgajq *_Ua^aJj ' d J £^>-2l ^—Jl 3jlj_>JI -Sj-La 4_LLaX. /gIG 

<LaiaJl (jy^J . i U <» I .'^11 Jji i"i"t Italia jJll^j J-^>* <j-° ^ -^-^ J-" 1 -*-" XJ^ojja 
(_^-3 w 9 1 1 La c I i ea II Jji i""it W ^,'J g^-ll JJ^J-f (Jl «»" ml (_£jLaj 4jljLJu]I JUj-jjJI 

3>4>.l JjjmmI (<u>U! 3JaLLaJI jju^o ^pLij^SLII SJaliaJI J< nil 3JUJI ojuk 

• cJujS^I 
i^^jj ii>i-l a -i La 'A liJLLa oj-^J (JjLJ! jj>j1!I ALLaJ ^1 JLaLUaVLij 

2 al La II j (j ii j Ij 3_jj|j_>J| 2 al U tl ^ J_a_«j I ^ "*C I ^jjj.pJI u^sjjj\ (j-aAj 
jUj j~ tl_i ^^.cjlj ALLaj <La-La ' »l aJJt (j-a-Ua (j-°J d J^.'J j^^ J' '^^tH^t!-^' 

. Absorption Cooling w . ^1 ,^"^VI 

jJ^JLI /^-A «L_U_oL_ul Al I n^t 4jUj\ ^ya t- ' ' *"***' ^ij-f"' (ALiiaj (JjSHj 

SjjLULij . Evaporator jJtxL I j Condenser i '»'•< I Ij Absorber ,_^Ll.!j Generator 
OicLUaJI ^—iLlC. ( _ ;r 3 (j-*SLj 3j-^' D' Jl ^ ,j £ I-»SI-^JI 4jJjI?"I1 JLjjjjJI 4-»IaJI )<_a 

cjljLc. Sji LiiSlJl ju^jUJI ^ i La 1 1 J)i"n n" cj-l>.j i4_i (_^3LLIj jJjJLI (JL\ ~ii Jj 

^i_jj-_a ^J <a ♦ "i in" lyiflu gall rt > ' Jljj-jjJI d oiaj ] ^jl3 ^Jljj-jj _ ' "J UL5d>*^' 
ifibJUj-jUJI SjjjJl ai_4jV JlCI i nil LLa-LmaJI JJJ-J a^jILlUI Ji_usjj-j aj-^J i_4-I_i_i 

L«_Lu (_gjujjlUI Ja-i i ujJI ( _ ;r a Luj^sal ^La «LL!j Luj^s^l ^jj-o ALLaj ^ Lai 

(_£J_Jj_ii!l lLi-; • "j II jj* fill (jjSLI IjJijJ i JlcI i ii U iUj , ,.jll JJJU f.LLI aj-5j 
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ft.; in nwil I ftJlkll 

diljdj i(£j!U j a-iall <L>-j.S J-i^. J-«J=2y *LU (j' ^^ AJlaltl I J-& JLutltJ 
(^1 oLj-LI J-jj_ij jl slj-^JI J_jj_ij (JLsX.1 ^^ (_£JLjj_jIUI a Ua-Ll I \jjt TcLuaJ 

d -.tl ,^,tl cL>.jjJI (j-Aj i4j^Lo CjL>-jJ 8 j^c SjLjlI! ^^ J2j V 3j!jj>- 'l^-jJ 

jLiejj Lu^osl /tJJ-o ALtaj (^ Lai i«L»jLiiJI «!^J! Jljjjjj I ajjSuJI JLoX. 2 
(j2 dJJij (_£jJl1I j A.^tl jjx. Jij el i^ajeJLa CjL>-jJ ^jj^ — i (jl£LoVLt3 *LU 
t. m i u ij £j^ t I JL>- d LaaAse ' rt l_AJu3_>o «L>*jJj ^JLjj-jUJI i_ka_u_u^Jl ^__A Lu^_a2l 
J_y>- CjI JlJJL*jJI (j-a j_uSLII tiJLui (jLfl 3_lUjl!Ij 2 j-> - - — 1 1 3_a^ i „tl CjljLpcl 
K-lLua i^ d J^ CjLlLsjlJI ^j^** I tyl£- ' *' ' s J ' ^"'^ ' ^-l^cj Lu^-a2l ^Jl a***u nl 

4-La i ulaj JLjjjjJI 1 l^S ' LuLfl ^m i"ill JLjjjjJI j^c LujJUs. (^^o^ liD jjj i 5y_llLl 1 

. £ LU J A^jlLjl] 1 J_U3j)J»J ^jj-a 

j ) ■ a rt ^—1! /yXtaLctaj rt 2t I JlJj-jjJI d o la )l (_£ cUjUj-jUJl SjjjJl aLcjI r-Ll^&j 

d j i ii a ilitl CjLjl^j^J,! A^Jlj ^. i ii o Mill fyualj ^**' rt jtl JU^-alJI ^ o la 1 1 /^J 'L^J'J-^ 

aJLJi-" ni'i'q -^"1 illaj 1 ; ^JU^jlII aLtaJLlI Jjijj (_£J-!I ^gjlj^J! jJLual! JJJJ 

>Lt| 3jIjj>. 4jvj^ (jLa llLIjlJj n>j_iitjjj (_dJ!}j /?i>i' (j-° *^' J "~"^ *jlj_>JI 

^jA-4-ij i«b^_(_a «L>-j.3 80 t^yC J-J^-J J' t»^J'-*- u ^ J ' eaAll 4_lL^C aLcjV ^ )j I U 1 1 
^j^aszjja JaJLtla O_>o tJJ^-i /t-J^-L' (j^t ^^-j J-Ji i>J-A /^i^. z^jj-LI £>£. ^LLI ^J i ^^ 
«LLI J ■^'*» 4-iLa^ («^JJ • {(Ji-'j ("-L 66-6) L^K ^jJUj-jHJ! 4_lLsj>J! (Ja^lj-o ( _ ;r 3 
-lA^jILiill JLlojijj ijJjLalu LdJLu i—iuSUI j^JI Lt Jju «LU jLJej tiJjjajjj jjjll ^^ 
jLiej ' ''j"'^"' rOJJ ' fl-i£. 1 1 (jr^J >^Ul (_^Jl j^PJ-^' (jJ^C ^^i} -0 Laj-^- Ui^J 
3^jLaJI oLlL! a JLy" i ii" 4jJUjjj <LJ i** 4Ja i ul aj liiliij JjLui ^1 4L^»oj *LLI 

?UI (_Li.jLj Lajjuj i4j^io '^j-^ 32-24 Sjlj^>. *i-^>-j-s (.^L^. ^jljjjj r-jj (j-« 

i ■ af£ < I (Ji-lj ilai iA!l ,j-a j_uSLi J^l 4Ji-l J JaJLUaJI ojSLj ^gJJ! J^tjl! (^Jl 
I JL^JJ isLLa sjj>. j j V jj ljLuj. ^^ Ji-I jJI «UI JJJJJ (jJI L5-ijj L?j-!l J-°^' 
'Q^^"*" * rt JaJLua (J^. -ij"- 5 ^'- a ^J^ i"i i (_£JUj-jj ^Jj «^"j^ * U (Ji.1.} ^-S JL>.1^Iij 
A J 5 J J j-Jt_t_L1 I J_A (J^>* ^LJ^' JJ- 4 - 1 L^^^^?-^' yjj * " ' '^-A (-H^ J J ' a ~" I J 
JLjj-ij (^Jl 4jLsj«J! OJLA lSAPj 'J^^' iJ^'- 5 -^jLp' *^' Cr^l U^j'j^" <J-^ 
3jjJ aLxjI J^-^j ij^e_jj.l (_Li-!^ (^ Jij^-j-L! clil j jV n j ( _ ;T J>.jL>JI *LU 
a^_u_lU1 JLusjj-j /tjj-* ^-* ^Ltl jiitj /TJ-« SjLcl c_t^t_) a^jILlUI Jl_l«jj-j fi-ijA 
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ftXiXiJI fciiUJI LipgJgiSj 

^—11 j^^aLLl jj-a ' gLd^JLI *ijjjj t_£jj^tlj LaJjljj ij^^aLLl (—3 0JLA *ijjjj 4_lLj^. 

/yi^au ^**' ^ *' jljj-jjjI jL^>- juj^j j o"i < ill LtLLsj i j_)jL>. jj-a Sjjjul t jlQJ jtljJj 

J_jj_iil! r-jj (j-o ' *j"X"tl oLl^jj 4-«j^m 3jlj_>JI 4j>.jJ (_^-l^ 3jL>JI "^^ 

OJLjjjj i_i3jjj Lg-Lcvj i^LqjtJLi j n~ i in a I la-lll (jLa L&Jjj-jj i_J jila-1 1 oLlLLjj 

.JjsjlII {j£. jLgjJI ■ a^JJJ (3JsLtaJ! jji^a) jL=»JI *ULi 

(jJI dJLkl jJI SJsLkJI jIjlLo (jla 2_jjlj^>JI 4-SLLaLujJI JLJajVl *_a JUJ! 
V (^jlj^J! allalll jl (j-ulaj i4_Lo 4jxjL>JI 4^LLaJI i^jL^j ^jlj^JI aLtali! 
a Hall 3 jmitLj -J-i-T (jJI JSL<i/ (j-o LgJ^ej J^ <^_tSLI L$j-LflJ Vj 32LLJI (jJieJ 

Ji_<_oj|j_l ^-JJ-a <2>C >UI J ir^iiil i_)jlUUj jjjll (_yfl (_£jlj^>JI (Ji~jJ,l -I 

djL«_<j_^JLl (j_o A^LaJ! jL^JI *U.I JSLi (Ji-jJ.1 I J-& j^e^jj i*LUj ajjILlIJI 

.«LU (jLiejj/ _jl 4 j 1 113 i"ill 

Lgjj!jj>- 'l^-jJ (_>-a-i>- (-— l ai-LaJL ' oLlU JSLZu (Ji. J-U I JL4 JLitljj i4ii.l J Ji^vjJJ 

. ai <i" <t>z I x_ua^_« j-j_>J 1 £jja ^JU^jUJl ^J— **- j= *^-J ' * i' ' 'i"iSLl LAjJJU a j dj J 

r-ljJLol jj-c 4_3ol_Lll 3jIj_>JLi (JZLalLlj (_>^>LU (j-o (_gj!j->J! r-j-iJU -3 

(J_«j_*_) _^ ■ ^>1 ■ aj rtl jljjjj ^ 1 1^ ' I \ jis j it LLalaj&jq (I2)j«_^j ^JS Mill (^T^- 1 
(_gjj| ^jlj^JI jJLuall 5 j i .i o Mitl <2jL«_<u»J.I J*n uiJ Cj^Ow 3j mk uJI 4ILUJL1 
Jl_usjj-j ^^c ^LXl ^J ' ^^ «LlLjjlJ d tj Ua 1 1 3jlj^>J1 «L>.jJ ^—11 i>Lu1 ^-^^ ' "" * f*^-^- 3 
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ft. ■ mi n iV. 1 1 dJlkll 
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2 al ta II (jj- J =" J ^ "■ ■! ' q i>3-LuJI *UI (j'j-^ L»T_3 i jJjil ^ aj-lLlLII 
I j * rt s-jex Jl 4-Jjlj->*jl «L9LLajl (j_a 4lo*L*_] JUj-alJI Ai_Laj JUjijjj 4jjIj->JI 
*LJ|_3 J_g:l inU «UI (jUe-u/ Lot j i^LSLII (_, inn uJI fLui^l >3j3 j»JLc sil-Sf 
jj-^o ^j^j-Jt-o 21 J /j i ii o mi pi * Mil j-5^Hj z La-L ev tfLJj ^-vir- i uj d 1 j -v f*^-^- 1 

»m (jLiejj/j jL>JI f\X\ o'j^j ^ j ' "" '"'^ ^jL«-«-><II (j^ i ^&?3 i3jL>JI i>\-jX\ 

JLusjI^j j^c sLU J'^' a *>jl i *~ iijljU>-V i_l aim I 3jlj_>JI jJ-l^jO (JS mi" J^L^Jkl 

. jJjJLI (^a ^AdJI 

(12) filj J£LJJI (^3 JLj>j1II j=wLtaJi ^ ji-^l mJjIj^JI Ji-J-ll J1«1j J 

Aj-ij jl slj-^JI 5Jjl_La 3jl>-j (^ mJjIj_>JI JjLJJj jJtjJ.1 (j\j *m SjjIju 

x^j i_il mi-- (^Ic i . I j I La 1 1 j^pJI (_jJI Ji-ljJI sl^JI J^hfJJ mJjIj^»JI J-iLiAl 

3jIj_>JLj i_aJLajJ ju^jlll jLjj>- (^ jJejII ^1 ji^kj Mjjdl ? UI Sjlje*. 5j>-jJ 

. 4jjIjj>. «L>-j.3 '"■ LcaAse >l JL9j 

3jlj->JI i.ii n**iS" ti^p* ' "aS, \ I g ,^111 /J^v j-<jHJ Jljj-jUJI ttj-j (j-« u w n 1 SjjLdl 
Cj-o. Ljjjljex c^ljjjI jlsj Tj-ii\ ^jl\ juj-jIJI oLl° Jjjij 1 1 -i j j p (j-o 3 jjjJaJil 

.mJjJxI 3j_o Lajljjjj jalj 
«_u/ljj| jl mi~'iVI aLo! LojLc J< mm 3<^"jJ,I 4-qI i,Vr°lVl 3riK"itl cJljLoj 

LaV^Sj 2 1*1 5-11 xjjLAII a j j ILL <jLa diljjj 1(J ,iiq, : ;,ll jlj>jIJI 3 -, fc.lV 

(jl j j C tcLj-ajN -»J1 j-jljjjl ^j^** ) Jl /j <i Wll Ci> ill JLAl_»_a jl CjL»_aL>J1 
mJJJI J< AtLi i5 j iii n Mill ajsliaJI /a£:J 3-l.uI mil 3_^ai>J,l .-<lUI,„tl C-Lpl 
CjL3_Liiaj a La I 4jljj/Ij CjVL^o -»"-^j i ■■ i^lilo 4jjL)j^SLII S^LLaJI /rLUJl 4j f^cSi 

JL*_0 My^ S^-j'j O^y F .' ' ^* L)' Jl'^tl (j-«-3 liilJJj ■(jinil Mill JU^JjJI 
Ol flJLuiJI (-^ LAJLIujI M^J^S-J ( II (-HJI X-jjl Mill CjLJL «l^t_UJ (. I II <j Mill JLjJ-jUjl 

Cm ■ n < mLII CjuLIj /J^£- „ J ' ^"^" /j^l ^-CjJi 4-i-uLu-u ^J Lga^ I 4-a^LjJ1 4JL1jJ1 
cIjLVjJI tiJLLA oWy Cr'S S-SLx^VLj iLr ^u\^u} J< mi_i djjdJIj 3_MjjSL>JI 

Sjij^ll CjLjLLJI (j^ jljJiaJI Ji^j-jj "^p- LJIii-«lj ( _ ;r j-i£jjjJI ^L^jVIj SjlxILU 

.ajM^Miti a^iiaJLi 

3_aJi2JLl ( _ ;r 3 "Ljjijt mil sLujjlII slSLLiilj OjjSLII j y »" j^jjiJI /oJLkJI (j-3j 
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ft. ■ mi n m 1 1 dJJlbJI 



L^_j_l£j-jj {—i-u^-Cal 1 JLjj-jUJI 4_<ilajl fW "V ^**' i (^J-^-J (j-lJU-til (^r^Jjul tit^tt_J1 

dJLlA 3-jj^j-uJI 2Lu>jl11 4£LLaI1j 0J5SLJI ^1 ^LbVLij t(J ing uill ajjjlll 



(_, i^ljVla .3j nig Mitt 4lLtaJI i^jLal jJeiu/l aJLs! <j-a aLc JSLJtj ' aoAaull 
(j 1 11 n i~i tl pi » i'iVI (^c cL^jLUI 3jlj^>JI (Jji-ij 1— i^J j I La a VI "Ll«J 4Jj».jJI 

tfj HO uJI d * Ml 2 I J ' «aj «J JU£. «LCj-*_uJ L_£2_>»J 4J^ Ml* 11 (j_UJ^Ltlj i7-LJjJl 4ijJ>.J 

.(j 11 n i"itl (Jji-ij J J 1 ^> t->«1 1 j sl^ljjJIj j La- miVI 3'jj' ' *T~" !-^LIi-"J 
3js^>*3-LI ^J_i1^ 1 ntl (JS ^j-a d d u ■*- 1 1 .il^ll ( _^a_ujtj 4_lLi£. ^Jt> l-ajla^sIu 1 j 
jj-o J^' d i mi 1 /^i^. m£3^->»J 4J3L>. _}l^_a i-r^- J _J ' *"* ~" M-i- O" 3 * (j~* J ^-^ 
1 a J * T "' ' pl"j ' "j\j 0^-^i>^ i-i!Lu*J iljLii I g-ilc mJjj-><-i 2 .X9 jl (JjIjjjJI 

: LoJt .J tall 
.^j£jX\ -ij-LaJI jt tia-i-UaJI 31a mljj i<Cb (_£JJI ^ySLuLSLJ.1 ' flaJLylll -I 
^ jr l\ SjLLI ^jJs JjLjjJI Jj^jo el La i ul aj j<Clj (_£ j-!l (_£jlj->JI i_o-liLkIl!I -2 

ji^l (jl^(jVI (j'i-kJ i( _£jlj^>JI i-kjiijcltl ditJLi 'j i a S 1 1 a 3 mm Mitl 32LtaJLi 
«Li£.1jjjJ1 ^Jji^>L>J.1 ' ^^"*~ 'J ^ L^^Jmi /j mi o Mitl ^jlj_>J1 ' d-jAseHll CjLa_j_ilaj 

. A^tit 1 ^y^JUJ 

^jL-uj ^1 ■ j' i***" ut (j;^ mi itl TtjjLul j^^ 4_4-i jl9 <ULuLd ^JjioL>J.1 ' ^j^""' tjt 

I ^ » i 1 liitij («UI) L^j£ Sji^vjll JjIjjJI (Jjj p i ..q jj-a (Jjj^sLsJ,! ^r-ijtVit 
Cj L t -t C L- > J. I O-Sj-C JL^ j i MJj^la Cj i j^-it tjj^tU 4_>J Lt-a j J ' alUt 1 (j-* 
i— o_j_(L>!j d j o itit d a D -*- 1 1 4_i^mi ^JaLm ^—5 ^pigjj /^-t' 3 d u >i 1 1 4j^ mi itl 
iJa-flj> ^°i 4iuJL>JI JjLu/jJI j^iaj (_Lt3j iSJjjIa Ljj^jJa Lgjjj/jLaj Jji^LjJ.1 
J'C mi j i_i-j_ij*-lJI (jb^ CjLjjLajSLtl Jl ml. ill (jlr 3jLal«Ji.lj <Li£.ljjJI jljJ.1 

(jt x^ijjij iSjLjia oij^a S-Lcijjji Jji^uj.1 Jajj. aji mi ^ i .n^jJi j^ji 
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(J_j_u3l_>JJ ^j^a-UJeuJ 3j1j^>J1 a1 JLitIu_o1 (^t^ ^J-^J ^J*^ L- 5 " 1 -^ ^*" e?"^ <— ^J-OJeIlJ L^ 

.5jl^.1 .nil c^IjjVIj jIjII JLjjlL_uLi tilliij 

aj_Sj j-£& J {£ -ij (jSLtTuJ 1 (_] la-La - ■■ t Lu-uiJ (Jjjia t_ ij_u I j L^jLlojso J l^J, 1 

i JjjJLLuaJl ijr^i *— ) J-^ J ^ J"^ ^L^-^ f-^J-J (^J-^J <: ' J> 'jL>" a J L> ""** " * f - ** 1 - 1 ? 1 "^ Jj*^ -3 

(j-^dJl <Lua_JJ>.J 4_jSLjIu_u^Lj -}lj-« (j-« «U^L>. £.lj^J1 J-4-1 i^J-il LJ^uVl » LU3J 

pj_3J_tl <j1j-£J1 ( j JJt -'- ti - i * fy-t-u-Q-£u 1 p Lt-tTu V 1 q a 1 ' taj ^ I 3_}LjjJ -ij-t-ul Q3-J dilj 
Cj L>. j _i )L-Lcaj 4jj 1 jj>. 4j>.j ^ )t_fljjj j <_ ijjj 2 1 {-£ ^Jjtj^ 6 * Lu I «L>.^j-L I d La - ■■ l^j 

(J^>.1j tjr JI jl_>J1 *1^JI (Ji^ju Lajulj i«L^>.jL>J1 3j1j^>J1 4^-j-i (3^ ^3-*-* 

_ilj_Ll ^r V-> ( ii (^j-J-C JlJ^>.J_ll p-lil jLit-l (j-O ^J^>- (J-<J^t-l ^J-OJ ^-^>" (jj 1 -* ''^^ 

- ■ u^'a ^ i ii tj uJI pLtjI/^l J-^JJ *:LljI ' a^^ujl 
tjLJi^. 2 1 (^-«-J jj-a2l jj- -it-i-C JL>.I c_tJt-J ^-j-u-q-ilu i_£i_irtt_a A-LQ-LeaJ J_Lc 
«L_j_)Loj-Jl SjJLaJlj L^_ojj2_>u c_)jlLaX1 4_uiSLI1 j1j_5_a 5^j-«_a ^1 A^Ll^VLj^ 

(J_SJJ «LjVJ^ (jj-IJ LH" 1 ^ 3 L>J, 1 L_£l_Li>iJ tjl iij Jj ' ^ "** L (JT^ 4-J-iL^-tJl ^LLI 4-LUiJ 

(_)ia_«_j jjl dU!i ' d-^AaLlJ| 3j1jj>. ^^-j-i 5_5j-*-« jj.^ JljV LlUllSa t^Jl qjLJj n^U 
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6.i. ui.auj.il tkSlkll 

LjAIj ^1 i^jiJj j^sj 4Ja-L>JU ^ijiaJ! 3j!jj>- 4j>-jjli jjGj 4_i£.!jjJ! J_ir-<L>JU 

. ^ilLo (JLkjJI jI jj A »*. 1 K 2_j^_l>J| SjjLijSLJI CjLlUjiJI (_>^ulj J j i a — 1 d^u±d\ 
! J 'J '(«-II-*JI (j -0 d " ^ "*" " s^ 6 -^ (_r^ '^S £ ■'Jj-" (jjJaLJkl ^j^ JJbj \nu\\ ^J^C■ 

u^ iSj^jIlU 4_lL>J,! jIjJLI (j-o * * i aj Lo LJLc. LjJLs 4_^>.^JjjSilI! I j~\j j ■ "J 

4-uajjJ.I L^jjI^j. JU>.I 4-tla «3j Jjj .Lu.aj| ?l_b ^1 (j^.jljj.1 LaJj ^_* uuj 
tt am" (_^-l-II 2 al a uij) _>!j_U J_>.| jl r-l_>.jJL] (j ii ■; i"itl 4j>j1/2 jLj-JI -1 la * a 
ijj^ ' i-aJI _Lvl-i 3jlj_>JI '^•j-S J-3j (^l I J-A (.g-sjjj '(j " ■? '*'tl 4j>jI/I iLii] 
3jAluaJI Ji-b i_yi\ 3j!jj>J! 3->-J^J S^liSLII 3jl>a l \juu i\^i\ tdjLao (jJlj 
t. 1 1 n"i\ 1,1 ^LLI jLit-J ^j^* ) 4_*_« J)j * * i ajl jj-* PTJ'-^-J' *'^J' J - * 1 - 3 *- 3 i ^- > *J'-^ , *J 

•ijj^ ''^w iJ^'- 5 ^^"j^' J j * a ~*-^ ' <j-° 



(«JLc (__-!! ( _ ;r <ilij _)/•» i"i~ (_g2 *Lt£. (_y-tc, 2 j_oi oLlLI j_i3jj (_)] £L£jJL>JI aJJt 

3_uJ5jJI £GU-L>~ 2jjI" (^lc <"'j .^"al Ji^^, i^UI (^3 (jl mJVI 3_s.Lv c^Jl^ lijj 
(__J.iT JL^ _, c I LuaJI j i^ajJI _jLa CjLJl^pJI 3_uj_Jj 5x.ljjjl JLiC.1 CjL>-Lvj 
•» -i flJI (j-a JU>.!j (jia r-LlJLa j-j-jj J'n uU oLill ' ^^N j~ ' "I CjV Jjla -sLojl ^\ 
£_ya jjia 760 aj u i n i 3 ' aAll CjLu ^j^s ^^yla r-QjJj) ^LLI ^jja d^ ^00 f-H] ^T"-*- 5 
r-Lbej LiJLu «LLI (jjs (_>Ja 200 ^1 r-Lirtji JUJL>JI (j^ (jJa /rLul Lalj i«LLI 
CjV Jjla >t^j^jj i*LL! (j-o (_>Jo 2500 ^1 w ^ I LLaJI JaLLaJk! (j-o JL>-!j (jia T-Lljl 

i3_ji_|jjJ! (j| jJLJ! ^ Lji^ 5_^l;.^tt j| jiJ! ^ _>j__JJ 3jm;tLi oLJ.1 dJ^L^ul 

. 3 ii \~ -si I r-LiiVI CjVL« ^{c <'\\$~ i nil >U! -i la « a ' **J ' "JJ 
diV I n »"i i ii^U (_>I3 200j i_)j Mill Uj-La Jjvlj (jja ' _LLaJ i^ll^" i n_t L^i<_u ^^Ja 2700 
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ftXiXiJI oJlhJI UpgJgiSj 

. L4J d U 1" . 1 1 oLJL«-i!U 
3nl~-VJLl cjVUJLI ^ 3l<niinU <_P=jVl (_,!£. 3j5<tl oLU j Ua< j^a jJaXlj 

(jjjjj&xt-fllj "mil ejilai. ^l 3j_o-^l 3JjVI fjk q\ mJVI i-£JIjJ>I -i'-ij' J^J 
4-1 i_2Hj ■" La J JL»_a 3-3^ (J^* - * -4-1 lP^J C-<->»j ^ Jj* Jj .Utl CjL)lj->Jl jj-* ^Ljl' 
JL>.|_J 3Jj|j^>J,l oLJJ l—l a 1 n i a (_p3Laitjl ^1 (_f J>l i_£J-tl J- ^*' ijLLa^i oLuj (j-o 

. L^ilLi^-) J _LJj 

> m -^j (^1 tjl 1 11 iVI L>J i LgJ^I i" 1 11L 4 LlJSJI 4-jj>.^J jjSJ<J I (JjL-ujJI jJ3jIu 
iLMJd t_ujJi]l (j-ojJ! u^>- (_Jli_3 i3j_uSL!l (_l!j_i!l ji jLlVI ( _ ;r 3 jLtajsal 0L1-O 

,jj» j-ji^ ^yfl (jKintl (j-o p-Lkil aLJtl 3 Knit, (^j^/Lu/Vl j_L>JI jlU«Vl <>Lu5 

JLsjLL^^U 4j»JI uaJI 3_i2UI oLlL! r^V 3-u.uaAJI SJaLLJI aloj-'ml (jj 
*_L«_u ^pJlj 3i^LHI (jJaLill j^a 0LII 3-a)l JjJ 2 > jj La 1 1 JijJL»JI ju>-I jj* 

^Jalj) i"i w I c 4_«-3ljJI (JjjJI jj^ Laji 4_>JLa oLusj Jri^i (j ' " " '"' H * '"'L> 

3JsLLiJI a I jS-" 1 11V 4laJJkl (jioLm jj^ rU , ,,jVI jjj_,iJ| Jjj jjjjuj ijLkjJI 

I j j a j_3j_l£J 3_j^a_i ^Jolj-J/ I j 1 U. » t jjl till j i>LlLI 4_<JL>o ( _ ;r 3 4j i n a i"itl 

.(j i, io Mill pLuiVI ,jjj j_uSL!l 
j-iitjj (^a 3j>JUI oLU ,jjj 3j2jJI aLJtl r^V 3jjllL2iII 32jjJaJI Jl*IJj 

(jjSLj La t_ij^l j-A jjV j'lLi sLlSjJI tfLJJ r'LlJl (jLa I jut (^i^-j ''^!-3- l "W- c^l 

.jJall 3j_aLtaj 3JiUILLI 2 j.j ,Utl 3ji«j(il SL^Lejs 

j-LaJLlLi i_3jjlj La Lcj j i~i ^ j i .I n ."ill 3^LLaJLi oLJil 'LjJ-^j jj-^ 3 J-^'J 
Lolj^U! j^p^p cr^ Sji.i^Mitl 32LUJ! ^. jir" , n" li^a- Solar Still ^ ..igAtl 
Multi-Stage Flash Evaporation,_L>.!j_l.! juutlLI w La^ajJI jjitjlll 32j^Ia ^ 
<il^i-j) ,Jj^ <ijL>.jJ) » ■'■+* jJUl «UI Sjlj^. 3j>.jj) «^j ^ 32LLJI a j3r~ . ula 

j-nKl ilill j-LaJLtl 4_3jj-LaJ ^jJj La_ia t _^a^ *"(i i nj t/. LgajaaJt j-iie_QJl \\ g3. ^—11 
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ft.; in n All oJJlkJI 

«LJj L_3lj-La 2I Jjli»aj Ljj1jj>. <Jj)j-*_a j_^a^>. jj»a ^_ i no i"iI1 j La S 1 1 (j^oSlij 
7-1 o i nil liltia ^LiLa S^LjlII ^J°i j^js-LvjJI »l kijJI (JjSLjj " 31 a •"■ ^^^Lvj .- I La c 
i4_j_2Jj| oLlLI 4_j3 >_ojcTlJ (jSjJa ^jjcjs ^1 jjLa_y ^1 4_lLc I kAj 1 1 jLitAI 
^lll 4 ir-H-^jJI .iljll <j_a ,_p3j^»JI ? Lu (jSLflJ .(13) joJSj J *\ ."il l ^ (Jjj Lo£ 
jJjI^jlJLj 4_ljI^j>-j (__pa^o_>JI j-*^ UJ^" l£JL$J ' (j**^ 4 *LXI ^H-JL-^- 5 ' gtjjj 2t 
«_3jJ i_dJij r-jLiJI (jJl (_psj_>JI *La jj-a 3jlj^>JI (JLSjjI (J-tiSlJ 3jjIj_>JI 

«^LL ^1 jl jij_<j/VI s^LLaJLi ,_p3j^>JI jji^ w ll^_' S^UJI ^j j La 2 1 1 3«Lo£ 

-n J rt I L^aJ ^j^* 1 /^3j *(j no i~nl1 A * Mil ^j a I ' ^**' rt I 5-5LJJ iy^£- Lr* - *^ (Q- 1 ^-* J^^* I 
c-U^i/^J 3 i .i^Lc ol»>Uaj 4-iia>l jJI 4jJ>j_oj«JI ^jjJI yja ■ ,.t ^lU* ^Ulj^ Vl 
(J^-C-i j»LS^l wJJU ''"^ (j-°i '*^' Cr'i ^<S^ r 2Ual ,„tl 5j>ji,Vl <j-uSL«J dllja 

T*jL>JI ^—11 ^Ji.1 JjI jj_a jLit-jLj y j i till *1^JI * ) J-*-"J lJtt - ^-^ l>^7- > ' l ^ ' <J '^-?* 

. ^ I^J I * ) J-*- u ^ ^ Lsfc^ _J-^- ^J I J— *^ I (J "-^-^ I Jj ** J 

«L>*jJ » d J ) J a ^ u o i"i II d ♦ Mil i Laa.S i ■■! «L»_uj (_pa^_>J1 ^—3 *Lll jjj»_*_uj 

i^^Ls-jJI » I U i 1 1 j *Ltl Tr U I ii <j-U ,_p3JjJI (Ji-l-i J^ojj.jJ.1 sl^JI 3jlj^>- '^J-i 
jLit_) - 1^ * ' <a ^jLb 3jlj->JI 4j>-j^ pLojjl )t_a )t_ajj-) cLLI jLit_) ■ 1^ * < <a ^jl tilt-o^j 
i^PajjJI (Ji-lj sl^JI 3j'_>>- ^-J-^c^ £| -i- (^r^-' 4 ^' ^j'j^ 5 " ^-J-^C^ *^' 
4 i ii a^LJLI jLje_jJI 4_iiLa j2tV i-LaJLUaJI ( _ ;r 3 ,3j^' 1JL4J sLkjIuj 
^^ J^-W (_Paj_>JI «La (jl_3 «lj^JI ^^ J^>-jII jUtjJIj (jlajjJI 
(jl_a ^gjlj^sJI J-ojJI Jjsl^JlJ 4^tjlij ijjlajjJI ,Ji.lj jUtjJI ■ U « i a 3JjL«J. 
. jlitjJLl I < j uiJ J^l >Ijj* iliajJ (J=eJ3 er^^' Cr^! ^J^*"^ f ."'i'U *UI 
U-° J^' UJ^ Cr^^j-" sLAaAJI 3jIjj>- 4j>-jJ (jl Ljj^i jj».VI t_uL>JI ,j-o 
r*LvjJI 7c La i ■■ y j i ii II jLit_Jl jj-u^^ij ^jl La lLLJ JJj i^^pa^a^JI ^La 3j1jj>. 4j>*jJ 
*l^a_^JI iJ7 -^ jLct_tJI Ja t-ua 7t j < a I /^>* ' ajSJLll 1 jLit_dl ^j-a ^j^>» 1 J_u (r^>* 
■» La i ■■ (_^Lc jLa_JI I fljS5j ir-LvjJI 3jljj>. 4j».jJ JLc^. . U i . V> It LjjLt^a > j uUl 
(^1 r-j^itjj >_OJeTLj Ca> ^^ujLjJI (_gjL>J,l ^1 4l2j j_uQj (jjjjjjj r-Lj-jJI 
■ La j « LtaJ I 3_i>^_3 ^j'j- 1 *^' < — '^J- 5 3j!>^ ^JJ 'i" ' "I LLLLaj . Ll2j «La r-jL>JI 
,j o"i i n" i tuSj 1 1 a >ie-UJ I «Lu_o^. ^jLs 4_ojLs (_p=>j1 ^J^lj 
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ftXiXiJI fciiUJI LipgJgiSj 
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ft.; in n All oJJlkJI 

fCJ-uL] L_3j_*J 3jlj->Jl (j_a ^-JlaS JLaAj ' <L&J 1 (j-^>> ?m jLstJ tj' .~M '* M (j-a 

(^1 J 5-j *" 3j!j_>JI oJ_a> (jLa (jim i"ill j La 2 1 1 5JL>- (^^J " aajSlJl 3j!jj>. 
i. ' I »"illj i I j*" 'I aj i "_' 2 SjijJLLa 3jIjj>. L$jl (_gl ir-jL>JI ^1 4_Laj r-Lj-jJI 
j'j-i 2l 3_}JUu_a d j i no ilitl Cjlj-LaJLU ^j^* ' JJL3 f 0-1 '^-^ ^J'J—*^' (Jl^-^ (j~^ 
tiJj jjj i^^Lul (_pa^_>J1 j-*-3 (-r^ fj-La-1 c^J-^' (j-* jL^-tJ' ' fljSH I Cli-o* 
.r-jLitU l_2J_2j (jl (JJU (_£aJ-*Jl (__pa^_>JI *La (_JI ' fljjSHH 3jljj>. A 5j *" 
7-jIj_jj L$j«La£ (jl d j i mi i"itl i " 'I j La 2 II (j^Lc t ^«i>* , i L>^' t r J J^ j: ?^' (J^ 
j ^ j La a 1 1 <t==Iij La rLuV Sb^ilall 4^LtaJI 3_<-a£ (jl (j-ulaj i'/40-30 (>u La 
Lafj <4_JLc .Ual ,„tl ^ inqi'iitl pU-J/V! 2__a£T ,jji '/40-30 JjLG ^J^ *La 
a I La '» {£\£$ iSjijJLiLa SJsLLa j j "n "'a. ^m Mill pL» uiVI (j-a 3_j^LaJI 3_La£L!l 
4_lLcj i4_La CjL>.j_>JU (_gjL^tJ j La a t 1 ^1 SJaLLaJI Cj^Li. JLa (jLa jj>. I (_£jljj>. 

:3_JLUI 2ls>JjJI JSLi (ji.i^Mitl jU^lt 3JsLkJI (j'j^e j^y 
j ..<«*t ij j^»" »tl c-bui^fl -j t-«at i »u,.,^ I.- ,t-.si .,.ti ^iiioititl pLjLui^Tl 

jL>t£LJI 3)Ijl>. + (JJ^i-Vl (ji»^>JI f IJ^awlj rL>-jJI jj£ 

. Jj-^a ajj 1^ J^>Jlj pLx^i^fb (j-ajjJI (j.4 a sj ^ At I 3jljj»JI + 
(_£jji.2l (_p3jjJI «ljj>-lj r-L>.jJ! j^c (j n'CtiUj ^j qj 1 U pi « i'iVI JSLxIuj 
(^Ij^s- j^JejjJI 3jIjj>. (JS i"i"j iJa^LjJI pi » i'iVI (_L«j^a (j_a '/30-20 ^l^s- 
-1 i aj (J-&J '/40-30 (jJI^- J*C uuj (_P=jjJI (j-a 'j S a 1 1 3jlj^»JI Lai . '/40-30 
t__4_)l^a^>- j-a^. 3 ^j S a 1 1 3jlj^>Jlj (^pa^^JI ^La ^j-a pi * mi 2 Li 3 ^j 5 a 1 1 3jlj->J1 
?I^JI i—ij i .Til sLfcjIuj r-Lj-jJI j-j^. (_L«->JLi 3 > j S a 1 1 3jIj_>JIj ojjlSj (_p3jjJI 

• r'jLiJl (—11 ?m jL^tj ^j^** i « ) j-*- u J Jl c^J^* 1 "^ 

(jLSLaVLi (jl gij i .I ^ ."ill < " « I j u ^ 1 1 (_ ;r Lc ojjj>.I (_^jJI t r J j^ = -^' ??^Lu (Jj3 

(j-a JU>.lj «_jj-_a J-J-a (jS (j_a ijj (jS (__3_Ljl *Lll (j_a CjIjJLjj d mq-v /rLljl 
j I j~f I (^1 j \l .^1 1 (_jia-t-i (_Ll«-!J i4^j uiXI aLj^I (^^ LLlJij (_p3jjJI 4j>-Ljia 
I J-j4 /j 1 c j ' d I a S * rt 4_j_La_j_uj 4— fj—j^ ^-JJ-* J-^-° cJ^ r^rr' C^ ^>-'J (1)^1-^ 
r-LLiV 2 .j I U 1 1 d j 1 1, a ,"itl i " » I j U ^ 1 1 jjjs 4ju-u^oJ! diL>.l i all (_Ll»J LUSLoj 
4jLa ^l^v Jtj-u Oj^SDI (jl Ljjjj£.l lil ^!l<i3 ">Liil <j-° CjLJoJL>JI (j^j^M-a 
(j-a «_jj-_a J-J-a (j^_j_La fi|_jl_a (--II 4j>*L»j L^jLs L»-aaJ ^Lli (j-a (j^oJL>. (j^a-tLa 
5JI j .r-.ll 5-ijlUt,l S^Loll jL^k:VI (jjju Liji.1 I jlj .ajingMitl .-.IjUStl 
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ftXiXiJI oJilkll LipgJgiS^ 

JU^j 3 . j I U 1 1 4.JSLII 4j>.I i ii U (jLa Ll>j_i£.j ■»■ LaaJI CjLLaix-aj t_i-uLJ 2I JU JLa-iJ 

J'C i"i" V SjjIj^cj^j ji <1>.LJ9 ( _ ;r u3ljl (jjSi La 3^Lc oLJJ 7r i~i jj^ u->\-£ o^' 

.a_Laj»Vl «JL lj_al L$-l3 i>.LJll 
<>Ja-!L^9 (j! jl (oJUJI ^ JUjiI^VI 3jijLi |-,,,nl 3_i,,i„ ,SJ| oljJailllj 
«_Lj jJaJLa u-usW OJ-^' C"^ C"^ 1 -^ Cr^J 'Cr?i>? ,J fr 1 '-* 3 J- 5 M-" 5 Aj^-J^ 
'(j ^ J '"'" (jr-^ (ft-3-Liil (Jial-LO (_JJU>.I (_y^ ^-i>° AjS 5 I , 000 ^l^. <il>.LjiA 
^yfl 4jsJ i no j i in] CjljJaJLa iJJLl&j i/«jc_L1I (jlcl (jl ^1 (J-a-«-tl (_^& j <i~ i »lj 
i_ul_a->JI ^1 dj i n «a i"itl i " » t j U ^ 1 1 j I i V*n 1 ^JLC (. i 1 1 ii (_JJ-»;J J njLJ^jJIj JU4JI 
J2? j^U3 3j>£j!I CjLLjJ.1 J°i Lr lji\ *UI ^toJl JjjJe (jl till j aj^Uaj^VI 

^^211 3j i nq Mill . - « I j U s 1 1 ^ia 3_uL*jVI <_iJlj^JI (_>Ajtj tiJLLa q\ j^lL i3 liK 

. ^y*. j LJJ I jjIjjlkJIj t_ujJtlII 

La£ cIjIj^eJII aa! jl>4 jjJi 3jnifl Mill 32LLaJLi 3_oL,j^SLII SJsLLaJI jlJjj 
L^JLud^l (j^-°b ^-jSLj^tl 32LLJI 3Jj>I. IjiaJ 4jI il i^jLlII jLuuVI L&Ijj 

jLa-j-cVI -lljj ;<— <-ulj aLuj-ALi ' " i j la 3. JLai ^ a b se a '"'I SjxLajJ CjVL*-a ^S 
j-3a^J z /j i"m a f-^3 JJ ' *"*" i-j-a l£' C?^^ ' '* ' a L>*J * J J - ^JS i"i ) I ^'*~ 
.4j£^ CjLlOJ jj i im a J'C i"i_i <USlJ) jSjl 4^UaJI 4_j£ 
S^UaJI J-jJjj CjUajajs [J& joJLjlII (^ 4_uLjj^SLI! S^LlaJI -i ka » a J-jJjJ ("^yj 
3jjJ ia i "1— J L- fl ) « > l— a (__!_£. O I La >i 1 1 ^J_A p La * rt (J—a-t-JJ i4_jjlj-_>J1 
iSjjjJI oJL^J LJSLut LLalaie " (14) ,aJ3j J*\ uJI -i ■ iajj Rankine Cyclei,j^£LJlj 
,3j-^e_i lLLIJij 3_jj|j^»J| S^LLaJLi 4j^M_«JI JJJJJ (_£jJej SjjjJI oJLA Jji i""itj 
3jlj->J1 i>JLA a JL^-**i i n" " La axil CjLdluiu-a JL>.I jl ^t_oJlS CjL£j)j->J t 1 ^j-a J^>*iJ 
^j 1 4-LaJtj ga j 4jj1jj>* 4j>.j.} ^*-^jJ iftLXl S^lx. ^jaS-JJ t^J-il^ i ntl JL>-I j-i^t-u ^—5 

JL^j (JVJJ^J' <j-° J^*- 1 ^' T^J^iS ^^-^-i^-i^ 1 SJsLLaJI r-LlJlj (jljjjJLi ji-Lj 
JlJLij jLit_Jl (jl ^t ijJ^i-J-II JU£, 4_u£, (jlj I o^ 43j1jj>-j 4Jaji i^a ^j>> A-^ J 
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ft. ■ mi n mi 1 1 &5IKII 



j—II 4_jS_ul£LjJL1 4^LLaJl Jj^tlj A^-d-i jj-iuj-^i Jj^_4-i >1 L^alLq (^Uj^jjl ^ji^SLjj 



' tuS " 




t><ljlj SjjjJ ^yiSLui LJal^iej : ( KjJSLi 

^^ sbLu£j (_gjjc_j£ 4-L^-aJc-UI 3jIj^>JIj (jjaAje-tXI JaJLUaJI j!i jLitjJI La I 

1 M'^ej V 4-u^a.JJI 4^LkU ^jlj^JI Jj^^ellLi iuLj^SLJI 4^LLaJI r^Jj o\ 
jJ_ua_U j_4 in mi II g-l < uiVI (j>^ (^-3 VI 4jJLlL2IJI ^J-^Lj -=L=>-LliJi <j^ 
(Jl n »"i 1 11I (JJlj 2 J3I La ll (j^j I j"l ,IU" ^ » SjjjJI jaji^ILi ajJL (_gJJI (_£jlj->JI 
3jlj^>Jlj (^JLjlJI JaJLUaJI mJJ jlit-JI r^V ^^-^ JUj«II<-uI J^JJ iJijJSjJ! 
jj^-J 3j-^-" O^ i-dJ!s (jr^-3 'Jj"^' ' "^ ^J '"" ""' CjL«ju>J,I aj-23 4j<j2jj_U 
3j 1 11 3 Mill 4ILLJL1 J-«jij (jlII i^jllajj Ij Jij^JLi JjsjlJ (^lll 41LLJI .-.IU-»« 

J J_J d J 1 11 ("ill CjUL^J^JJ A JL^-"( I 111 J JS^S^Jl Ji (J II Mill 4 * Mil (J->*J (jl Q-& 

.4^}UJI 
(j 1 1 iajj (_gjlj->>JI Jj^tllLi 4_uLjj^SLII 4J9l_LaJ! JL<J$J (jl a J-2j L«-« Ja a. ^ I 
4l>.j-oj 4j^L«JI ^J°i 4jjIjj>. 4^Uo ^l JijJSjJI Jjjjo 4l>.j_o : (jJb (Jjv I j_o Cj^iii 
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ftXiXiJI fciiUJI LipgJgiSj 

jJj^_3o 4_L>.j_oj (j-ujj^Jl ijjs 4_iSLul£Lui 4^Uo ^1 <tjj!j_>J! 4^LLaJI Jj^jo 

w t c j-jjj i_£J-JI J- ^! d * " 'j^*" 0" '** a 4^LLaJI Jj^^o <Lu t~ *_o (jj^l^ij 
. 4_uLj^S 4JaUo ^1 -ij^J (j-o Jj^^tlll 4_lLsj>J <LoL«J! SsLoSLII 

2 il La 1 1 i^jlj^JI Jjj^t^JLi 3_ljLj_^SLII 5JaLLaJI JljJjj 2_Lj*-a oj^J 

:(I5) JSLiJI <yj L£2uJU! *!>>.V! ( >a j,„^ : ; l ll 
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ft. ■ i,i. n A 1 1 oJJlkJI 



uiJI^U^UI 



(jLlSjjJa dJLutj iSjjIj^ SJsLU (^Jl Sji.ig Mill SJsLLJI L$L^>o J}L>. q* ill! ij 

Cjliaia-o (^ 4jjIjj>. 4JsLLi ^1 Lglj^rx-iJ d j i n< ."ill SJsLLaJI «_ujjtll (JUJ i n_nj 

: Lsjtj ^jlj^JI Jj^ellLi S-uLj^'Ctl SJsLLJI jlJjj 
Central Receiver :(_£j£ji,1 J; *~ mtl -I 

■*■ la i ■■Vlj LlljJJ jj-a 3j-u£ 4x.j_*5j5e_« jj-a ^j^jJLI ^J i 5j i ■■ 1 1 ALkaj ^jjSjj 
jjiiiH Mitl pU U)VI (JjiSLkj IjJ^SJ I j"'J ■"■" fUJ (_^JI (j '" •* "'^ pl« MiMJ 3 I n^btjl 

(JjL^JI I jj'*» j i ' 4j}Lc. *_uajj /Tj-jJI O"^' ^i}^>^' 4JaiLI]| f-^j-o (j-^J ,d '""' 

j_«I/Ljjj (JS i"n JjLjJI (Jl ii<"ii ill (j^ 16 ^ d j''L'J j^^ ^JsLLaJI /rLil SjjJ Jji i"i"il 
jj-oj 3j_tIuLu3 (^\_jj^IJI ^—11 4jL_ujJj 4jj1jj>- «L>-j.} f-^JJ ^J^J-^-*^ LO"?- 3 ^- j '-^ 
tdj i im i"itl Sj^LiJI ^jl\ slie-ua S^Lclj (j-UjjUtl (j-o ?■ Jj-JJ I Jl*j *LiLu£j (JIjlxj *y 
Jaj i i*r-> Cjlji j_LjIj_<-u J <i » "i i n" 4JLs j_»I/LJJ J-^C (Jl m"n iiVI SJLv ^^ Lai 
(JjLt^JI y -^ r e T uj 4j^t_»jj ^jl ^jj-i 4_jjL*j1 3jlj->Jl CjL>-j.} J-a-^tj L^JqLqj 4_jjLc 

«L»_ujj i^jlj-^Jl (_£ JjL-aJl 3j1jj>. cLxj^ ^j-a (J^l 3j1jj>. «L>*j^ JU£. j^t-iHj 

^jlj^JI Jj>L_ai ^ J^L^JI ^1 jlj^JI ^ J5UI <><, Sjlj^J! JL5iV 

4^LLaJl r-Qjlj 4-Ll«-J*uTJ ^-JJ^J' i^l dL> *^ Li J d '^ f-^J- 3 J J^P^^" ' J^^^-*- 3 

Dispersed Concentrators :4.l ii'i ml, I BJJS^ll kl)L«.a->iII -2 
jj_a Sj j j S 'Lj-*^ j-^jjJ liJJij 4jJL«JI j-i^pJI d 1 1 n i Cjli SjijJJ dj i mi i"itl 
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3 ,j I U 1 1 3_^.jjJI ^JJ J_jL__JI SjIj^. 3^.j.j *-3j-t w -^" (_, i no Mitl pLuiVI 
V 4J| (jJjij V I juk (jl i(jj£I jl Sj^Io 4j>-jJ 500) 3<fi"j-a 3_«Lc (jj£j cr^'j 

jljJjj 3*L__i (jl VI <__U!s ,j_a Jj.1 SjIjjs- cjLvj^ j^Ic «.Lj_j_^SDI rLiJl (jSLxj 

0_«_ijjl I oK (jJLJLjj .j. i .^.1 1 3jIjj>. 3j>.j.j (jlr jUiIkj 3_u| j j j<tl 3al Utl 
^Lui j^i-l V- 1 ^?" (j -0 '-y'j * "' ' '^-^^Jl 3«:L__> Cj.il.ijl j U-aJll 3jIjj>. '^j.i 

«L>.J_i '**' * ^"j I IS ^j Q d SB *" L^jVLoS (jl d J I ii Mill CjLaU3_>J,1 (j£. LuJJL>. 

u-J Lalo (jTio 5; I aSLi 3JsLL_JI ei u-> ^ Jj< i~i~ (jLa 'Lji^-j (jj- ' "U JjL^JI 3jIjj>. 

d j i u o i"il! Cjljuj_>JJ 3*Lo£(j-\_] (JILa^l Jj^ljjJI JjJL>-) (Su< 3j1j->J1 *^>j-} -UJL>»J 

. 3J9 1 ut I dU>A 3* LflSa 

(_£jlj_>JI (jlj_>JI *_o 4-uJij_U i_j-uLjVI (j-o 4*C t uiJ Sj^jJJ CjL«ju>JU Jojjjjj 
j_4J (_£jlj^>. J-SLj-o (j-^- o'j-^' L^i-^^J i(j->-LuJI _JjL_JI 4_J2 *_aj*jj (_£JJI 
IjLAj (jjj_Je_JI 3jIjj>. 4^>-J^ (j-o (JJJI Sj!j^>- £ ^>-J-i (_r-^- J^^-y J^*"' (JSLj-u 'L^ 
. 4_uLij^SL!I 3JsLL_JI T-Lljlj <j-Ujj_JI Jji i"i~ ( _ ;r 3 Jot", nj 

3U<" inU L^li3jj-<l2_JI «Ij\j>.VI (jjs (jjSJS U^^ 3 U -w 1 1 jljjj.l^L, Lol 

La LiJLc 3_jJl_J_2jJI 3al Utl 1 - < I U -> /1 jj] (JjLij 3al taJI J-jJjj 1 " ' I La -» a ^yfl 

3ja .'^»tl cjljLUI J <n" 1 1 "i"! dj 1 mi .".II 3JsLL_JI cjLLa^tA Lol «LU jLxj J o «" i n" 

(j-Uj^-JI (j-« L$j>.jjj>. JUlj ' SlA ', I (_3 4j^j-£-_*jI CjljLiJI jl ^LLI j_i> 1" (jl 
(j-o jLUI (_^ajJiej (_^-i-«J ' ^j"X"tl 4_jJLiC (j| till j 3^LLaJI qjz ^Lj-aS (jl JLa^ (jr" 1 ^ 
3jjIj_>JI 3^LlaJI CjLLa^tA < la « a oJljLo (jVI jjJJj i3jjlj_>JI 4jSLU (jjs *j^ 
( _ ;r ^jl jLa_iIlj jLjjVI oLlo ^yfl 3^LIaJI (j-o Sj_u^ CjLuiSLj i_3JLHj («JL«JI (_y3 
j 'I LaJ I jcjii 3jsjl (jl VI iJo<" 1 11 U eJijiSJlII a I ta '■ 3jtjjj3 (jlr I jLjj£.I sl^^JI 
(j Ir J-«jJ! (jJI 3 al U tl JLa_a ^ (j^iaUJLi OjlSJ Jl^ 3alUll SjjLiiSlII 

sLy_$SLJI jlJjj cjLLartA^^aljjj Lo 3jLc dJJjJj iSjjjl^LI 3^LtaJI ojut aI jJti<-ul 

(j_aj .SjjJL^Jil 3jlj^>JI a I jJx-~ 1 11V (_£_)j>.| '"'I So^IaJ \J* 4 j 1 n< i"itl 3^LtaJLi 
JUj_aJI 3^sJajf (_LuL.iill3jljj.JI JLoju__jI JL>J,I I juk(_^ 3jjI_JJI i_liL5axtal!l 
.tfLJ,l 4_lL>«j ^ySj 3jL=»JI ^LlLLi (j->l 1 11 U jUjijjj 4j£_Qll ^^ jl w -al -_>XaVI 

i^jlj^JI Jj^tllLi 3_uLij^SL!l 32LL_JI jlJjj .-.IU-» ^. ^ j_ _uJI tiJLLaj 
3j_*_J.I cjLjV^JI (j^s /«JL«JI *L>-jI jj^. (jjIoLlLI « j_a jQxjj i3_ . no uJI 3al Ult 

'"'lj u-C (j^ '"'I U — t I ^JLA 3j^ 7-jIjjjj i(jl_lL_Jlj Jo • ujVI ,j}j_J_Jlj Lljijjl (_JI 
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ft.; in owl I OvSlKII 

(j-ijjJI /oJI < 1 1 lj-mllljj iJalj ^lj£ i_aVT Sj ^ir ^JJ Jalj ^IjSL!! (jjs 3-LJ^ 

Jolj j \& 36 3jJ3 Cjl j) 3_jJ)j» i ii tl sLujjJI 4£LLa-ll (_^ Sj j » i a 4-Laje-a i dl * j'a 
4-La-3c^a £l ... )l /- 1 C (J_a-«-Ii ^j-j5e_j 0-Ja£J1 /^-3j ' J ""* rt ly^ l£>-^*' ^ ~" rt J 
. 1981 aLc (_y^ I jlj» uuj I j*l L ,j-o - I j~''*^l aJsjlU <j-aj iJalj jlj£ 100 LgjjJS 
t 3j..ia Mill 3alUlt 4jj|j^>J| .".I Sj.Ultl jojtt (jJI I i5j Laj JL3 Ui^- 1 '^-^ 
illLa-l daJlj dj i ii «i i"ill (jlj^^l JfLa L^J-IJ 3j ' t -' UJJ"* - ' t — " **d " <^Li*J 
3_jjIj^»JI '"'I ^j.U'll ( j^i JUJUtJl dJLut I Lj flJ J . 4-u.u.q.oJI CjLa- ifSt, I a dj i na i"itl 

ol ^j .u"tl ^jut jl£La! (_^JL3 (jl Ljjjij_u3 (_>"^J , M .^" . ..* j jtv. , .. (joJl ^$j-^- 2I 

cLj^-LLjVI Cj Lc LLaJLJ I (j_a ^JLllu L#-<-a JUJUul (jj ^Jj -n g i ■■ a )l si aWtl (j_a 
jj>l_na_a i^j^t *C gi a J^»J 3_».L>JI j>JJ l^>J-» (j-cljj-Ilj (j ** I Luaj\ c-IU^tK 

. I j i'a 2 a l t-»t l 
dltj) t 3ji,ia Mill SJsLLJI (jj}Je3 3JI mo Lut I^MiaLu a] (_pj| JJ-aVl (j-aj 
J^Li. j_a«jj L$_ii ^j-i-t-aj t_iJsL«ILo ^-jLis Cjl j) 3j_i&Lk> aj i a a i"itl SJsLLaJ! (jl 
jl U ^Vlj aj_j_«JL£ 4_Li.l_Lil j_alj_ksJLi jJJLIjj jl j ill (j-o 3j)JU*-a CjLJ9ji 
ajJLJI CjI jj j^jjj V L#j| Jj I JUt (jyi^- J-a^l J ' -*"' 5j 2j iA_uIjIl1I i a . ^ I j » 1 1 j 

(j^ljJLj (jl (_gjjij_UaJ! (j_o (j .I j I'q dJJj) ^1 S.aLxijVLij i L^h^j-iZi 3jHi *l_iji 

t_JIaJI Jibjj (j' ^ JJL *i ^ ^1 Sjiiiai'iitl SjaLLaJI j^JJ J-a 42LLJI ^yic uAlaJI 
«U3 >3>2 V ^JJI O^aJI j-itj i}lla S^jGJI ^ La^ ijjill sLlil SJaLLJI ^J^: 
JSLuJb L^jjjiej 3 j i, i a Mill SJsLLJI J jieJu^l L-JIalj dJJjJj i3j.ua ui 32LL 
(j_a JUJ_l,Li pj .>ijll I jut Jjl '.".'.. ..j I jut i3j>-L>JI JUX. LgJI a«"i . ..lj jaJ^vU.! 
3_LjJ_jJI 2 al LaJI jJiLloJ 3_o^oJaJSJl!! '"'^'J* i-aJI (j£. LSjJUs. «L3| Jj.^A",tl 



|_j]^_>JLi 4_jJ)Lij^i 3^uo ^1 3j_»l/Lu5 d j i na i"itl 3J3LLaJI Jjjjo Ja-ujj 
oJUA (jl dJJj) (_y^ <■_. i i ntlj t(jaSLiL i ntl 3j)La ,jji LJLc. 2/-ji .^1 1 3 j i ii a Mitt 

a! JU>". i ..I ^—5 'J-J-p LaL^_i_ol AjUaj (jl ^—5 J-J-p J-at I jj'^ S J 5 * rt J t ^JJ^ 

3_ijij_aj jJUIJ (jltl 3_uLij < j<tl 32LLJI r^V JL«^ J< uu 3j.ua uJI 32LLJI 



229 



iSJsLU <_J Lajj (_^lll CjVL>JU *-j-«j>. (^3 L^al JLJ-" i ..I (jt£Lol 3_o»Li (j-° "^^ 

(^Jl (j ii g Mitt Jj>=ei! Sj-p^oJI 5JLj>L=-!1 fjjt I.-, unt 3, mm Mitt Lj}L>JI (jl VI 
^jjIj^JI o^l^ 2 La-i ■■■j 'I 3j^>.Vl . JUjLI^I ^Jl 2L>.UJI Uijj *Lij^ 

2jjIj--jj gSJl SJaLLaJLi i_2jj>j La jl 3_jjIj_>JI CjLvjJijJJ 42j^J3 i ill * j'*» i^lilo 
jLjj-t_u (_JI ^ a D 3e rt (j-\_]J_*_« ^J I i aj I 4_LaJL] 3j1jj>. «L>.j_} pLajjl m£-}Jj <-^p* 
4j>.jJ (JjjLlS (j-A 4_2jj_LaJI OJL^J 4-*jLtiJI '"'I ajxLalltl (. ilf lj i^^Lij^^ jLu 

j^Lij^SLtl jl^>JI j-jjuj <-^p- Lg-u^aJ 4jjIj_>JI cjL>.jjij_LI ^ u , u |«j 3jlj_>JI 

(Jl L<aJ VI 4-LaJLi Sjljja. =L>.j^ j_iiaj (j-OJUiil Cr^J"^ Cr^ 
(jJLtlj 3_jjIj_>JI sLujjVI 4-2jj_LaJL] i_3jj<j Lo (j-^3 mJj^-^iI 4-2jj_LaJI Lot 
pj^aja ^^JuLLtS (_3 3jj^>-j-a 3_}La 7c La i ■■ (j_« iZiLi^j^iSJx \ (jLjj-t_u 3j-&LLb (_& 
iSjLU g-Lxm^ylc 3, mi"<U SJaLLaJI j_utl] vZjLjjj^VI jj^Siii-p. ftlj^II (j^o 
SJsLLa i. i i ii "c^ J (jl (^1 r'Lbej Sjjdl (j-a jjjIiSLtVI j_jj_30 (jLa aLc (JS. uiJJ 
. L^jljljLo JLs-l iJ JS JJJJ (jltl 3j jJL ^iajjj ^pJI SJaLLaJI (j£. JUJJ 
3_uLij^SL!l SJaLtaJI JlJoj ■ii£. tcIIj mJ JJI 3 mm uJI SJaLtaJI jjjLI <-2>J>J 

(_ia_L*a av^SJ I j-uQJl (j_a jLcjj *-dLtAj i /- la l -~JJ gftu I j-jjQILj 

(_, i nL-ul (Js mii i La a. ^ j MjjJI j-*j : cr J ?'j'-* t " l> l3 i; *JU i gt ^ Ji ^ - ' 

cjLJ^jj_flJ ■* a i n" V L^JLi jLj-4-i (jH-!lj p'j-^ (J^'- 5 3jo»»ail jljJil 3JL>. ^i 
(«j*j>. ^1 ^ 1 1 ii it Li (j-i-«j Lut 3-bl i ii U) I glj-l > 5>^j 3^Lcajs iLs j«< i"itl *jj^3 

Laj_ljLj (jLs (JjsJ jJI ^1 CjLjjjjJJI M all S^UI SjJajLJ. 4jc_iljj i(SjjJI 
£j_a ^a^l (jj-J^-iill 4^LLa C^jIS (jl CjJL>. I jlj 4 L_uL_ui 7c La 1 nil (jyl^. ) t^allaj 

CjLJjjjSLIVI (jl j_lC (Ji.1 jJI ^j]\ CjLJoJoAtl (_>^a-»J (Jiljuj jl J ca 3eJ JL9 ,* . .' 
jl 2 t^^\l /1 I ijlr j . ir-jL>JI (^1 jj^tltlj tc La 1 u-tl (^1 ijjj^tltl ,jj5 ,jSL«lIJ V 
(j_a jj^si^j djLjjj^SLtVI (jl liiti I JL9-lj I j Ua tiitxli 3JUJI ,>jjt (^3 S^LLI 
' ga. JjJjj iUSLx-i Luli VLsjs (ji^ ^ 3jLt.l ojj* (jLa ^jlf j ..UVa ■» La 1 "tl 
• JUili^MJ ^Llj^ jLu (jLjJ-" Cr'^L'i Cr^W>^ 
Lj>L>JI SJLx (^3 iU-^Mj mJ jJI jjtj t^yii-l jJI ^j^Lbaj^SJI j_ljLUI -2 
CjLi^pSjVI jjj->»jj (Ji.1 jJI (_II (Jiiillll (j-o CjLijj^tiJl J^-o^J LlAj .d j mio Mitl 
(11) Meinel and Meinel. OP. Cit. P,526- 532. 
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ft.; in n m.I I tkSlkll 

(JjjLxjI ^Ir <j-aL«j L4JL3 Cjl_a^e-ill Lai 5-jJI 1 .ill 3 '<-r Mill » j La II J CjLJj|j_tSL!VI 
fQ^tHJj (jl CjLJji^IiSj 2l 4£jj>. *Lut (-J3 (LLtajejat 4^3>. &JL I d Ise Mill (J_a_>»j L$ji 
4 1 ^ , .. A . SjjLtl CjIj^Jj dS 1 mi (Ji*l J) ^J dj U L^Jl (—Lt-a-l Cj1^j?ej2jI *_a ^jj>.t 3j-a 
I ^ j'M £j\ ■ La a «Ltj>^aJJ 4_bt_ioJI Cj^LaLxj 4_JL_aJI d i-y- Mill Cj^LaLx Jjlisjj 

(_jjLij/ ^1 3j)Ltl jll»j cjIjjsjII cjLJj^pSLIV I >(_La 3j>Lc.l (ji VI i^^Ljj^^ -M^*- 

( _ t ILjI Cj^Li^>jJJ al j miLi ifljjjtil J>ljJil jj^ 3j_&LtaJI iJJb j mm i"ij i Lit Jl#£. 
3j_»1/Lijs -I'j gSLlI J-J-JjJ ^j'j"° c^l J J mi 'mi lilli (J-jj3_j 1 Lis-V L$jJI jj Laj * 1 ■■ 

.jjjj-LaJl (j^ L&j_j£. (jlf 3j 1 ii <i Mill Lj^L>JLi 

: j-UI Jrf^JI U»> 

Lj>L>JI aj2j 5_uLij^ 3JsLU (jJI 2ji,in Mill 3JaLUl! >^L>AI Jj^tlll ^ 

<L>-L>. LajjJij 4-j-La-i uj 3j_^>-l ^1 4j>.L>. LcjjJ) ^Lij^SLII t^LjJLj 4 j 1 11 a i"itl 
SJsLLj (Jja-^o (_gl 'J-^l (jj-IJ Pj-^ (j- ^ ^ La II (Jja-so CjLlUx. (^ Jai-jU 
4_lLi£. (j-° 7^=— J 1 x-J 1 (—iLij^S jLlLjjI 4_uLij-^ 4j9i_L3 £jja jnn Mill ^^tls Cjij^oja^ 

(j im lj 3_sL>JI '"'Ijjl u .11 0jjjj Mjjdl jLuJLs j_»iL^o jLu j-* ajJt Jja^till 

j— <-C iSJsLLaJI CjLL»^e_a (^ aLij^SLJI CjI jda^i (j-o jyJjl_Ll 1 jLuJLS JO^ILa jLuj 
jLljJI Jja^t-L) (»J-ij *j J^-l (jJI_L& (jl i_dJ j J-^JJ 4-jIic i]S mij V I JLA (jl 
d A 1*. ^. 1 1 '"'I 5j .U"tl ^^3 cLal Jlitl<j/lj J)J)^_uo jLu (^Jl j-<I/LlLI 
Cr-^ (JjJ"i-jl '-r'Ui-^J ^-dj'j-^' (2>jLdLS 4.La-i 1 ujJl 3j^>-2l i-jLxc. j p »_i 
3J9 LLall j-JuLdl Jj^tlll Ljlj_a (jjj ji- I !jl\ f-^i (j-a 2al LaJI Jjjjo CjLlLsX. 

(^11 2LaLUsVL. j ^MjjIj^JI Jj^JI m^ ^Ljj^' 2b3LUJI rLtiV ^oaAJI 

5-lSLjj gUI ^LLaJI JuJj3 MyS ajin^Mill LMitU ^jj^aUl S*LiSLII (jLa dili 

Lj>L>JLa i,_p=jjJI cijl JJ 5-ajj»-"MiU 4jjIjj>JI 4^LUJI .-.IU-»« 5*La^ JjUj 
tiJLL»j //. 12-10 (j-tl^- A-Lh 5*LiiLi Jjui: JUjiI^VI 2ujLiJI 3jmi«miII 

3j£Ls 7"L><-1 («-> La lj)lj '/. 15 ^1 I J » ' a j (jlSLal ^jl\ j j mi" (jyill t—ljL^tlll (_>^a-»J 

3 mi<Lj>JI ;- '~ u.V|j Lljil JLuLl^Li Sj 1 ,10 r'Titl U>UJI ^^ »ji^tl j-j^jj 

^^3 SjLSjiU ^jj^iill Sal aSDI Lai idilj) (j^s j_^l ^1 3 j mi'iII ^JLA J-iijJ J-2^ 
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ftXiXiJI 6J»U»JI LipgJgiS^ 

. Ljj_2j tuSLj gSJl SJaLLaJI J-Jjj cjLLare_a 3«La^ (JjLkj Lo (_j-43 '/25 j>jjl>. ^^ 

2 j^l jj j< tl 2 al U tl ^ Lg^LlJl ,jl ^yfl LUajl anno uJI L>L>JI jLlaj 
pU mi VI SjLii j-jjlj *-aj i ' ^^'^ Ja.91 i uJI /j mi a Mill pi * mi 2tl x_a LojJa >■ 1 1 uLuj 

3aJL> jj^c^j 2_uLij < j<tl SJaLtaJI jl jJLa jl ,»>L«-U (jSLI iS^LJI ajaLUjI j_JL2 

3 m„ .» A ll L}UJI 3JL* ^ .^b^SJI j^>JI jljLlaj ^Wj-sSLn jLHI 
mjI (jjj - La S fl jLljJI 3j_A ijs j-j-«j (_^JI lSAW d" < '"'^ pl*jiiVI j-j-«j o^ 

(j i ii g Mill p-U^i^U 3 mm uJI Lj>L>JI SjLa-"(dl jLa ajl23 La <_,]} S^LbVLij 

pi » mi^I ■ Laj S i ■■ (JL>- ^yfl jyjjjj 4_oLjj^SLI! SJsLLaJI (j| ^^Julaj i I g » J I La ( _ ;r 3 Sjj^S 
.pbui/^U i. .j-r". i n" ^j^jj oJSj mjJJ 3-tlaJI (7^*^ Vj '3-ilaJI m^ '"a All 
(_£jj>.^n JjjiaJI j^c Ltj_L4-l Sj-La j j"n" ^ j i na i"itl Lj^M_>JI ( _ ;r 3 4-i^jLiJI OJU&J 
JjIjjjJI i j\ie-<-uJ?'Lbe ; j ^L\a-2 .^j n a Mill (j-a sLuLij^SLII SJsLLaJI J_Ja3 ^^ 4j<jjil 
3aJs mj I C I 'I 1 "■ c I j i-ga-S-j jl (J j La J O-Sj ^l 4_i aliaj, I 3jlj_>JI 4j>.jJ ^l 
(j ma Mill «_«->J,l J_jio,Lc3 4jjIjj>. <L>.j.jj JjLJI 3_ui£j ^ ma Mill pU-AVI 

4_ujj2Ij 4jj|j_>j| cjL>.jjijJ.I (jj-L 2 ^ ^Lj^SUI r'LlJl 3j-L= <^ cr^*-3 'lSj'j^*^' 

3jIj-j>. 4^>-j.3 c ^»-3 *_djjj (-r-^* *— *^5 (j~H FT"-*- 5 J4-^ cJ^H-" L)"-^ ^J'J—*^' 

.ibjiiaJLl 2^-joJI Ji\ 3J.UI 

(l2) Semi-Conductors iUtf^U <M J?$M 

(jjjLtllLa iSjjLc mJjjs-Ij (jjbj j^H jW-^ 31 i^j-a ^lj^ tilLLa (j! ajUU 

£m£-Sj ,LA,aa_a t. i mi ->J1 La_Lu 4_uLlj_^SJl t_d^ij_u2l » LctaJ 4_Laj ^rP* Lr t-a -3 _a 

x_ 3JJ jIjjj uiILLa (j! j-^. i(_ySlj^Sj| jLlJI J-3-y V <=Lj T mjJjlaj (JjLc jl '^*- 
i>l i Mil (<s_<-uLj ^IjJLI ojla <_3jj<jj i3JjL«JI jljllj (Jjj^jjJI ajujui jljJLl (j^j 

i_ajj_Li ^yfl jLp^ aIjus^a ■» j i aaj jljll oJUt (j! dllju >a i aa S 1 1 j iCj^Li^jJLI 
mJJlII j-aVI 4jj^1i 'Li-Li 4jj^jJLl djjl/ jljJilj .mJjj>.I <_ajjJo ( _ ;r 3 SJjLcj ''-4-*- 
jl J-LI (-J3 3ji^j>.^_LI CjljjijJISJ 2lj ^j^-> * ■ i I j Lca-aj i la -"j i L^jljii (jl /j-t-*J 

d ■ %- a -^- ', 1 1 Sjlj_>JI cjLvj^ jtJlcj .^l£jl!l cjLJj_pSLILi 3_aj|j_«JJ ^^yjtj i ( _ ;t j>.jL>JI 

^j-S m^j^ 1 ill c_t_pjlUI Q^-J (4j^_(_a cL>-j.} 273-) ^j I la 1 1 j_oj-aJl ^j-a «Luj»oII 

109 -108 L y= .JjLJI j-3-jJ.I .Jiala. . j ■ (J '"j;'i (12) 
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ft.; in owl I &3UJI 

(jLa (^Ljj^SLII JL>J,I L^STj^xj 3jj>. cjLjj^hSLII j^>-j <j^- 4-^jLj ^Lij^SLII 

lilt jjj .(^uj^SLJI Jjir^jlJI *Li^>L>. t_sLi£. (j-'-'d ^LJjjJ^J* I 0J-& ^ij^>- ^->Llc. 
j a <^» II *L>.jj J_c£. 4li^all 4_ul/ jljJJ ^^ 3j^>- CjLJjjJiSj'l Jj*-JJ 2 (j^ 5 *^ 
J_Lc jl 3_jjL«JI 3jlj_>JI CjLvjj JOjC Lai 'SJjLc jl^a •» J l -*"■ L$JLa j I U 1 1 
d j i ill jj_a CjLjjj_IiSJ2 I jjjjso (j£La_tl jj-a ?t ■ ' a 1 «bLs (—jojia pi * mi! jJ\oj 
Cj Lj jj-jSUV I (^pLal ^^ CjIjjlS i_jjJL>. dJJj (jx. J^-uJJ dj'C j i"itl jl Sjj^LJI 
j-aj-s tijjjj 1 * lSq cLuL-oJI d tae ujj I ^J-a^tj AjJjua jjfc La£ (jjjjSJVlj i3jjj>JJ 
j»jj_>»j ^ j 1 C Cjj a" ( 11I LtLLaj i«L_Lj>.j_a d ' > i"i (J_a_>tj L$jI (J^. SjJtAll 

.jLlJI Jji^ijj 3jLU 2<~ I U* , uL> (jLa cjLJj^pSLlVI 
(jjjjSj^I (J^j-il 4Jj»j\a 5^t3 4 ala. llJjjj jj_>J, I (j^pSLIVI (jLa LJji?- 5 L«£j 

(jLa (Jj^i-I 3j_a 3jj*-i!l *J1 (jjj^SLIVl JJJ«-J (j-^-J 'J-^ ' UiLp^! L?' J' ^ 1 miVi 
(__3j '^J-^- ^— ) '- J JL>-^-^i l-^J—t^, JL>.jj 21 4_jl til!]} (—albsj /Jj (Ojjjl d j <<->L>- 
jj_a i <_iljjlu 4.1 JL>.jj 2 ^£ jjl _ S *'' ^jjljJl c^-jSj-lJI Cjl ]} d 1 (<tjJJ «Lnlu jljJll 

(^LjJLj jj_Cjjj Cjl^tjJI jjulJ LjjI 1 no cj LJjj^SLIV 1 jjic Q^SLj (_£ji.l jIjjs 

4_j_Lj_t-ajj ^j^* " ' ^-*- SjLU (—LaJLJ La_a Cjljj?e_ajL] Cj LljjJiSj 2 1 jL>»jl 4_lLjjC 

2 1 i^ijJ.1 4 1 ni 3^1 «lt (_gj^LJI t_i_^pJI ^1 3_uLii olio jjl iijus. I jlj 
^1 ^^Jj I j-* (jLa 1 j mij iLojIl 4jJu 3^U1 ^sLCi ,jjj ^Ir I Lt^aLCj (jlSj 

' d * ^"j rt gj jh i^»^j jaju o> S^LLl (—Lajtj L4-0 ^^J cLtiajLs CjujjIiSj! Js^>-J 
4j|ji J< mi'j (^jj-jLiJI jl jj.1 (j-3 i2jLJ^_1SLII 5jjjI 4J >lla 1 jj< - ilj 1 ntla 
CjLijijjSL!! (jjuii. 4J (_g JJ! jj* . .. *tl (Ji.^ liLfl i4jjj1j ^*C j i"i ^j^-«_' x_a 1 j < V»»j 

(_, Ir ^jUjso 3-joLjJ! SjUI (jla (jjSLiLuuJI »_o jjoIj ^^jLiJ! jl jII ^ 

3j}Ij (jJL: ti>^ L?JJ' OJJ^" (J^ 1^1 La' iSSjj>JI j^- ^Ll^I (jjj^SDI 

J^joj 3^*J3 (_^i^. (_£jIL»j =l>oLlII SjLLI (jLa ( _ ;t j>.jL>JI jl jlLI ( _ ;r a cjLJjjUSLII 
3jjL (^a 5_l»-jII SjUIj 4jJLuJI 3jUI ou«-4j>. I Jlj i3_l».j^j 3Jj*ji, di! JJ Ujj 

4jJLcuJI SjLLI (j^ (JLSjjVI J 1 a -»_' Cj-o~ 1 1 j Lu (Jl <^~VI el 2 La I a (jLa 3jL>.lj 

3 J .' ' ' ' Cr^-5 iJLj^ijVI JoLflJj i_2jj(j 4 it i"itl 4_l>-jJII SjLLI ^jl\ 4 It i"itl 
'1 **■ 1 uJ j i^jj^il pjjJI j? jl i«" iVI (Jj-^ 1 _)! LtajVI JaLaJ icLjj-o («jj ^1 n»tl 
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(l3) Solar Cell: In i MlUaJI 

<_Jilj ui II 3-C:ljj (<UJ ^rlll 4jj^LJI 3jUI tiltj ,y» (jil 3n.< uJI S_lL>JI 
(J_i-sa_(2_]j cLjJLj_u d '< se mi Cjl!i ^j-j>.tj «Lo*^_« 4-Ise-m Cjl!i jl^_a ^jj^SUl I flg3 
A^Jaj (j"^- Lg l^tj'gj"j ATI j^jjQJl tzIuli^ t^JI < eaj I JaLoj JU£. ^jLljjJj jl I o j *j 1 
j-jj-j»_IL) ^1 ^J-t-ajJLI jj-* ^— >-ijS ^ 5Ja-Lq ^-j ^-)1j^ (_2^\-«Qj «Lt-saj_<jJL I d * ui J I 

(jjj^SLlVI Jajj 5JsLU ,jji j_i£! 3 r^iigll pUjiyi 3JsLU oul£ I iLa .cijLjjj^SLII 
-cj LJj^pSLIV I (j-o Trljijl <ji5^_3 cjLjjjjSLIVI jjj_>j ^1 (_£.}Jj lilli (jLa 3j JJLi 
ill jus-I Lg-iS-a-j 4jjLjj^^ 3£jj>. Sjjs ill ju>.I ^\ ojjJ-j I J-& (.g-ijj j iCjI^sjJI 

4Jbe-uJI Cjlj 4iLilLI ( _ ;r 3 3jj_>JU CjLjj^jSLIVI •» ; ' ***"j '(j^Ljj^S J^H 0^>" 
dJJ j_> j .5_l^>-^JsI d lac i"ill CJli cLo-lail I ^J3 ."ilj-»- All ■» . . ^" L«_Li_j 5_JL_uJI 

*u I jl 4_jj>.jL». 3jjI-5 (_^-3 ^Lij^SLII jLuJI j j i mj j ^Lij^ J-#>- 3j-^ ^J-y 

j—ljLjJI iijj_>ij 3j jJLi (jj^-iS-J^I Ja-Jj 3JsLIo (j-o j-j£I I j'.al U Q^Sj (jJ-II 
^j^ 1 " i ' LgJLa iil!!i (j-a (JJ9| I ^"al U (jjSLi (jjJI CjLjjjjJJI Lol i ( _ ;r iaJ^3jjjjJI 

■ w SLi^sJI jl^jJI jl (jJaJ^a jj j^J I j_uQll j-jJjj 03^ ' ^' a ^j'j-^' jJjjj 

La jj* l^'al U ^j^ l«j^>- O^ SijAll SJsLLaJI Cjli CjLjjjjji! <b i nilLi ^y^-J 
Jl_jJ^j ^—jI j^>* I zj^>* iS-^3^ "-^-^i- 3 w Lajaj9fljfl aJI j-uQJl JLj-3^ C^ ^JL^-**' ' " > 

a^_jjL>J1 7t_ujjj Q^\ jn i nIlS d A I" -^ rt ^|^_a jj.a d j i n <a Mill Li^L>J1 * ' i ea3 

Sjujlc L2j-Ia dJI_l_it ^La jljJ.1 L^^lli-I (^Jl 5iLislj ia^j^jLSJI jlujjjSj 

C^jLS *1j_*_u ^J-al^jLjl i>J_A ^jJjj S^LLI ^j-oAj jj-a g| j i n Mill 4_lL>JI d c I Li a ! 

^ wjf 1 3jina Mill 3j1>JI ScLo^^ « jJL^alll 3>^ <— a^3»-l j' ^Ijll L^^lli-I 
(j^i 3x:jm^U Lj^LiJLa i^Lij^ ^i ^ ..10 i^itl pUjiVI 3JaLL L^L^jo 3*Li^ 
Lojj i'/ 18-12 £j\-i La 7-jIj_jj S^LflS L^Jj LJsLJSj (j-° » ' ■ ^~ (jl Lol (JjSLlLu^JI 

(13) Godfrey, D,L- Photovoltaic Power Generation Van Nostrand Reinhold Co., London, U.K., 
1979.PP.66- 70 
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ft.; in mill I tkSlhJI 

Lj^LiJI Lot iA 5 -2 <j^-i Lo L^jsLo^ t-jIjjjj ,J}jj3jJI sLiiiJL] i_2jj<j MJLjia-] 

, (l4) /.8 -5 L^LiS" jJi& f^jKJI JLuj>^ L}U Lafj //20-I6 j±u Lgj*L£ 

Cjl_«_a_>J,l (J I a »"i I ill w I C t—ljLajJ! (_Jj_>iJ ^ J I no i"ill Lj]M-iJI 3eLa£ »-3jJj 

3 j I -»J1 (j I f (jinii ui II pi < iSiVI ,jjj -^jj-t' j-^j-^ 1 ."j**^ Sj^j-1.1 3j i ii i uJI 

j_uQlLi ■> J la i eaj i—i^L-u^l IjUt (jl j_j£. ttLulj^SJI SJaLLaJI (j-o L^>.LlJl SjLjjj 

^ j-iSLol!! i^jjcj LdJjJj i3_lL>JI SjIj^>. 3-^-jj f-LxJjV 3«LiSLII ^^ic ^jlmtl 

4_lL>JI (J^sjj C^-t^t-i ^jlj->JI J[j 3La\\ ^ya S^Lagj .. v Ij gj j , ,, p ,",11 Li^L>JI J^j-JJ 
4jj|j_>J| aJsLLaJlj 4-uLj^SLJI SJaLLaJI /?J-ij ^jljja^-jjjLij^^ (j ""» '"' f-3^?- (j-!j 

. oa*!j jT J& 

.(is) n, ,*» j^f 5 t i iS ^ 5>^' J*'$*l« 

j^Jj J*!^ aJLLt a j,„ o ,'; l ll b>UJ! <ya dU j£ 4jj!j^J! ^Kit <ys US 
3jlj^ 5^>-j-i c-jIj 4jj!j^»JI <>jL£-U (jJia i4_oLij^SLII SJsLLaJ! r-LiJl 3*Lj£ ^ 

SJsLtaJI JljJjjJ 2jjU>'<tl a^LflSDI JljJl^o (_j5 Lu-uL-ul IjJ-i ' Ju-iS!llj|j^-i3cxij| 

^ Lol .aUt'n.nU 5U_.,„jtl sj^vVl S«L£ j^JJ j-xUJLi 3-aLUal ^SluLj^SLII 

5» I IS" ,j_a J_>J (j-lJI JjjI^kJLj 2_a^SL»-o i."i i njl 5s I A< 1 1 a 3j . n o uJI Lj^LiJI 
L}Li>JI SsLifT <j_a J^>J ii>i-l CjljLxlal ii]l_Lj> <j! VI i4j;!j^>J! (^jISLU 
^jia 2 j i .1 n Mill 3_JL=«JI 3*La^ i_2j_«3j i'/25 £jC J-J_p V L$jj C^e-J 5 j i n q Mill 

: Uit 

= a i inoHitl ^Ul>JI 5«LiS 



^ i ii a hi 1 1 ylji-iVl SlLui x ~- *~ ■ T ' "*i_>.Uj_« 



:^^ 4j in oititl sUJJkJI SsLiS ^J^ 3pJXI J^iIjjiJI Lai 
(jjj_iSL!V 1 Ja_ij 3_£Uaj jii ii i~i II s j_U3 CjLJjj^S SJslia £j\j 4^^M-«J1 -I 
Jajj 4^U3 £yz j-jjI 1 glial La ojSj (jJ-ll CjLjjjj^JI dJJj (jl LJjii J^ . 3j jJL 
£j_q , U ij tl cL^LJa t_£i_Llbtjj t/j LajAjaajfl all j-jjQJI 7tlu! /^lli /^-A (jjjI&Jx\ 
Lj^LiJI 5_cl_L^aJ 3U<" i.iU jljll Alajt^ ^ 7-jlj^J LgJcSU (_£>»-! j^JI S^La 

(14) Meinel and Meinel, Op. cit. P.528 . 

(15) Kreith and Kreider, op. cit, P.567 
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4J3Uo (_£_jLvuj ^tilo (jaSoll i nil (^r^i idJ^S (jjj_iSLJI 2,3-1,1 (jHJ 4 j 1 113 i"itl 

I , I I j~ al u (jjSj (jj-II cjLJjjj^JI (jLa ^LJLij oJ^a ^^pSLII I , I JajjJI 

j b. ' 1 1 j j i4_ujSLlLujJI 4_lL>JI L^-lo Jjri" i n~ (_j1jI (_yA j-jjI jl dJj£ (jj^jSJJ 
4jL>.jjs Jjlz j-LiJ uJ j-ll ' a-ilaJI (jj> *>>JI iiU i jl JL>o (_, mo uJI ' kJal\ ^\ 
Lj!>L>. ^yfl ( _ ;r LaJ^3jjjjill j_uQJI AjJjj (jJI ^o-^-' l5A5J J^' J' OJJ^t!- ' ' ' 2 
4JaLIo (j-o '/77 (j I f (j i n ^ Mill ' agLaJI (j_a «j->JI dl!j> (_£j-btjj tjj^LiL i nil 
V (j iii »» Mill ' \;Ut| dJsLL ^a /.23 ti]l_L* (jLfl dJJj tyicj KlJU^tj - aJaJI 

. (j^£Lll_U_ujl (j_« d C J ' ' a I I 4 J I H <j Mill 4_U_>JI L^-LA " '•-■"' ■ ■ "> 

I /j",al U (-ill CjLJjjjjLII (jl :3jIjj>- (^1 d ■ ^»~ 1 1 1 CjLijjjjjJI itJaLIa (Jj-><-i -2 
3_fl-bie-a 3^ ^ u^ c L) "*"' 1* (J^lSoll 3JsL!o) (JjjjSDVI ■ La Jj Sjslia (j_o j-j£I 
(j-o jj^tjj 3jj_>JU CjLJjij-iSLIVI (j-o I <i i nO. (jl (^1 I JUt (jj-^jj J i4_lL>JI (Ji-lj) 
» ^ i ga J 1 J_$_ij I g-ul (Jj-t-a^jl * _ *"*" ' ,1 " «9 (Jl ' ^3VI JaLzj (j£, SjLjjlj 4_oLa_La 

<j-a *>»JI Ld!j (jla dili (^Jl 2LaLUaVLi iSjIj^- JSLi ^^Ic a_£j^»JI LgisLU 
4J3LU (JSLjIij (jj^-iSLtVI I j ■ ' uj£Lj tlajjJI 4^Uo (j£, jujj (j-^' oj-^j-^' itJsLia 

(j-C Sj-jlj 5J3LU Lgjt dJUj) Sjlj^. ,_)< mi; L&J-Laj (jf <-\ilj V sUSL! 4j£j^>- 
Lo 3jIjj>- (JSLjIij 3 > j S a 1 1 4js|_LaJI xJLp (Jj'CjIj 1 ntl Lj^vL>- (_y^J ijj^tll! 4Il>.L>. 

. (j 1 11 1 ui 11 1 aJaJI ^LLJjsjcjj^ /.33 j?3 i^>~mU SJaLLaJI S-lo^^ '/43 JjiUj 

«Ui-t^ JUj-i-»JJ (Jl ' eaJitl JoLaj (J^L>. (_jljj_$£j1 jLujI (j_a ^j^>* * ) J-*- u ^ "^ 

l(jl <^~VI JaL2_l Sjlj^>. (^LULlJ i^jIiJI SjljJ>. 4j>.j^ iy^C- 4-i ) l.luVl ^jLjIlJI 

l_L& (j-oj iu-ij 1 n't! jLuJI d^S tHi j> I Jsj I aJJt 3jlj^>JI «L>._j j> ' " 1 « ^"j I 1 1] K a 
(jj<jljintl Lj^LiJ Sj^Lalil ogLiSLlla ^jin^ ,~„\\ Lj>L>JI jj>jj 3_uutl ^Lj 

CjLaj_LLaHj1 (_b (j^-I i4ji^_La «L>.jJ) 300 w II I ^"j \j a> » ^"j" JJ^ 3* J ^ ' a w 1 J ' ^" 
3jL-ui. (jLa 4Jax>J I 4 T ji-LlLI 1— aj^^-LaJI j (_, 1 11 n i"itl pL«jI/VI j_uG 0-30J 4j1«jlII 
j_i£. f\ 1 1S1VI 5^ijS 7-j-Ia Jl*j (j^xill sj^jJI (j-o '/38 (^1 J '^" Jl ,^"VI JaLoJ 

(jiii^Mitl ■ ^jUtl 5JaLLs (J^tj-tl 3jinitLi j iSjIj^.^! ^J^elLI ^aliaJljtjrVinU 
(j^s 7.26 , 5 ^jJI^j*. i-ilj-jj L«-a i'/l7,5 (^Ij^s. Jl .^."Vl jo|_2j Sjl 1 ii-«. «JLj 

.5jjL,j^ 4^LU J< 1S1J 4jii>JI (^3 (jinn Mill ' aalaJI 42LU 

t(- I HO Mill pM MiVI (j-O ^3->J ^-jJL>»J 1 (J-uS_JU (J!ul-ij M3jJ>.| 5jl I U3> j n! . ^ rt -4 

Ola ^L-aJLi 3jj_>J,I CjLJjij-iSLIVI ^j^-«; J>L><jI 3j)Lcl (j^. «L>oLiJI Sjl maJlj 
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ft.; in nwil I tkSlhJI 

(^jLj (^JLj! J-« 2 I /j ' 'i mJI t—tt-ilaJl (J_$j?e«<3 (j_« A I 2 (_JI^>. L A -lqj > . j il t -^ * I 
^JJ 3 j m a uJI 2Js|_kJI Jj>»o (^3 2_^j<jlj,„l| Lj}G»JI S^LifT J^a3 £jt (^Jl 

. Jaia '/. 14 tyJI^a- (jJI 2loLj^ 2JsLL 

jl JJjILo jLu ^1 O-ilil! J^S-*-" Ji?- :>,J °j-&^^ ^-^-^^ 4-kjJj-il '^^J^-'^' 
S)-gja.VI 3«Li£ (j-C (_d_<_&Lj CjLjjLLijJI ,^3 3-iSLjj jSHI 2al Utl (jji- 3«La£ 
2JsLLaJI Jj^jso 3«La£ (j! I < i 'n j.3 ^ia i^^L^Jjl (Jl ai'n hVI 4-La-S-i ^fl aA\>j j*Ctl 

Ijuk (jTj '/ 10 «JLj i_jjiLail (jjLij^SLII jl^jJ! ^yic .jjpjs jl_u <_,]) 3ii.< uJI 
jj^ cLuL^jJI 3«LoSLII (jLa '/70 iG^LoS ^^jLjj^s jjjj^ Jj» .""il J tin .m jLu-II 

(4jI JlsJ <-j;IUU J^JLttll) pjli.Mtl dJai (^Jl (5 miqMitl 2_lUJI) Jj^JI suy. 

LJa^a '/7 «JsljJI ^yfl i-Lu 



(^Jl I j 1 jj •«-' (jSUj il SJjij^s ajaLLaJI pl_jjf jj^I (_yA 5-uLjj < j<I1 22LLJI 

(«Ja_«_o 4j-tlj ( _ ;r 3 Lgjs I Jlielu-u I (j^X-l L«£ 2 lj j i ■■_' 2Ja|_LiJI ^j^a ^jji-^l pljj^fl 
3jlj^>.j J_l^3 jjJJ (Jjjalu <USljj jSj| dJsLLaJLfl idJsUaJI j^a j ui j 1 1 CjLxLlo.1 
itLjSLjj gSLJl CjLJLiejjJ! (jib 3_jj|jj>. dJaLLj ^JJ J^tjjj i4_oLij^SLII ■» jjl uaJU (^ 

S.oIjj^SLII 2JsLkJI J£j (jLa liilj^ iSjSb^SUI cjIjjjjJJ ^ 3_^>>. 3^11= ^Ij 
(jii_4J ij dJ}L-u}U ,y> rLljo V iCjVUJ! jAij ^ L^Jl Jj ic^JK 2Ja2J 
j_JlI_lI! jLlIJ! (jJLc S-ljLj^SLII 2alUH 2ji5LAJ! c1jVLu«I^VI juIj«3j 

l j_ 1 iLJ,| jLuJI lXjJjjj 3ji.i<i Mill Lj^LiJI A>Sj iJJpXI jLuJI jl (i^^j-IaJI) 
jJlLlLI jLuJI JiJJ^J (j^-°V^ o' ^i!J J^JJ 3_i2^ 2j| J< ,-,n V tiiJi (jl j-lC 
. LjjL>o Sj^jjIIj iL<u^UI (Jj^itlll 3j^>.l (Jl <n"u ..Li jjjJLo jLjj (^1 
CjLcL^/ (J!M^>- "J-SjJ (jr^ 4J!l<iiU (j i m «a ."ill pL«jI/VI (_^ajL^aiJ 'j-^- 1 (J^J 

jL^ill cjLcLji «LSl (_, i utj ."ill pL«jiV I Sjuii j_iill IjJijj ijL^ill sLSl S^jLa^s 

2 al La II ,j_a I j"l j IU~,p SJ^-vVl JU JJ^J 3 j i ,. o uJI Lj>L>JI JLutluil (jLa 
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ftXiXiJI oJJUJI LipgJgiS^ 



£yC 3j_i1j»JI d B\ La II d j o S jjjj^tHJ 4«a_l^La (jjj>> (J-iL-uJ (JL-aJ 



^^1 cjLaa^l ^ jjlj ,jji L^JL«j(lxai!j (_, ma i^ill pU uiVI j-^jj sLSl 3j>.L>JI 

LM-iJI ^.L: JL<jjj<3 J^\ SJaLLaJI 3 ^k'.t ^Lb dl! jj ^Ijl^VI L$jJ3 >3>u V 
.4jal_LaJ| (jjj^tll 3j^>-l I j . ..Ai Lj^L>J! uliLx ^1 -i i eaj A j i ii a i"itl 
i »j I U 1 1 Jl o'n ,iV| d » j j U (^, i ,i -»■ 2 al La 11 j-jj^ie-j Sj^jvl I alajejj 
^—11 r-Lijso (yJ-ll CjULj-tlajjl (^-o^ t^Ji a*"i < u2] d S La * 1 4_jJLj^_L(iJl ^j^> »l ■ aj>Jl a 
\l ,~^VI jlj"'?j Jl . ajVI Sj^j-vl J^tiVct 3Ut~mU lilb^^LLaJI (j-aJJS jlj-La 
,ojxj>JI *jj« ,^,tl oLlLI tc_u3 CjLLu*-a jl ^jljJklj CjljLLaJ.1 ^J°i La£ j-JjLajJIj 

, . » j I u 1 1 j^pojJLlLi (_j-fljj itjLiJI j-o^l jj* cjLjjLLa-J! (J I m"n ul (jLa I -u . m 
SjjIjJI 4^LLaJI (jj^ 0^ I ^ Sjjj^ 3 j ....I uJI Lj>L>JI 5^>l ma ciuL£ I il Lol 

j^l »j -r III 3JL>JI OJL& ^^ c-ijxjj (jJ t~ J-i^J LalSLo •» j i aJ CjLjjLLaj ( _ ;r 3 
(^1 ol-J-ll 7C-U3 4^a>j "i ? 1, 1 (^jj^JeJLlI Sj^>.| jjlj (j-aj 'lX>*"' iji}^^ 4 oP> tl 
sLij^SLII r-LlJ'^ ^->Lj-uj>J Jji m" (^ dili Jjlj oLlLI J I oil i nV S-JLc CjLJIjj>. 

ijl j Jal ^Ir jjj i nt I jjx. aL2j Ij ^\ 5_uLojj^SLII j-JajJI .~»l U-» * ^& La^ 

Lj}L>JI (j-aS-uLj^ll 4JJLLaJI *\ jiejj-ul (jLSLaVLs j-aVl I JLA Jla j JJLJ lilj 
(j^>-jljJ_Ljtj iA^?" ' "^jl (.^-IJ «- 1— L 1 (J-La-aJ (j-jLij gSLJI Jjlitlll CjLlUx. (^ 
(jLSLaVLi diljl^ 1 5-uLij < j<tl 4JJLLaJI JLjJjl! dilj Jjlj j>j>.j|j Jj^JI aI jiel^V 
J' (_p=j2l 3j-^ 5j J ,'S CjLJlj^i. ^^ «!j^JI (jjj>.j *'>^J' ' " ' I La c I i ca Jji i"i" 
r-LuV CjLLujjjJI Jl>.I Jji i"n ^^ dllj Jjlj ■ La j i ■ V» 1 1 «l^jjj| (Jl aili <|j I j~ -- i 
.CjWIj Sj^vsl (_>^aJLJ Jji i""il 3j_«I/Ljjj 4JI <n"ii ul (jJJ>- J I 4-jSuj gSJl ^jJLLaJI 
aJLsclj 1 11 j 5J3LL a I La ' 1 I j Kjiti LLalaim (16) /ajjj J*C gi tl ^ Ajjijj 
3^vL>JI 3j_jj 2 »LajVl aJJb Jla (^jaj 1 5_uLjj < j<II SjjLLaJI oj^ '"'*JJ*^.'^ 

JUjlI^VI (jL^ Ijl jjjILo jLu (jJJ jJlLII jLuJI Jjjjo 3j^>-! JUjlIujI ^l 

Cj z^j>J,1 Jl a***< 1 11L1 jLuJI (Jjj-^o 4_lLgj2. (CJJJ i j JjILa jLu (—11 r*Lljtj * laiLaJLI 

^'al ,"^l j 1 ,^/,^l/- Sj^LLaJI 2 ojajf (_gjjj>o SjLjlII ^j 1 (inverters) CjLJLUI j\ 
LMiJI >^c: 3JL*. ^ 3-ijIUU 2LaLkJI JJJJ3 jl <i<M SljSLjj^SLII 3alUH 

.jj>.V jl ui 1 ill / " 1 1 . 1 Laj 1 1 d j 1 1" (^c (jj_>JI 3j^>.|j 4 j 1 11 n i"ill 
(^111 ■"'! Sgjlaxil dJJj u& S^jjjaji 3ji.io uJI Lj^LiJI i^jVLsjlLjiI dJIjLa 
(^jjc nj , ^.~.*n CjVI m"u 11VI 1 La « a oJljLaJJ dlljjj i4jlJjjJ.I I j~ A K* jjjj 
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ft. ■ i,i. n A 1 1 oJJlkJI 
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i_-A^Jl 5*iSU jiUl Jj_pcd) V'^j^" SjiUj jJLSCjA Jaia£ - 16 j£i 

ajUj^s" silt Ji 
L^JI ^Lj^J! jLoJI JL^I .. ,IUn (PJI ajjj^aij Sj^aJI jLU! 

j_La 2 _. \l .--: aVI oljl j"r>U >-.«.^A. L#jl ^J jj^"' 11 (j-o 2_JL>J| 2_LvjJJ 
Lj^LJJI ^j^iaj ^^ j_u£ j3i - I LtaAI I j "-"" (jL^uVI (J^i.jJ (jL£ JL<l3 i4j| juJI 

1 *jjij taj ^ I di! j ,2j vl , V.aVI l^'nK* ^1 jJa-JI (jjj LgJLaJtL-ul j 2j in< uJI 
CjL)2ijj1 jj-a ^J^ (_£ d ^j Si i "^ J 4_iJt_u1^ILi_o1 CjIji iV j » .^.-^ L^JI <a»"i t nlj 

djVli^."VI Sj^vl JjiiVi J& 3 j 1. 1 <i Mill L^LiJI JUjO^I ^1 a^L^VLij 
(jLa SJ^jJ,! ^j-SJI (j q « j 1 3_uL,j^SLII S^LLJ! jjjjjj Sjua-JI JjLLiU ^ 

2 n<mtl CjU^je-a-U 2_oLjj^SLII 2JaliaJI JJJ>i! Mji^jJ! ,-,! S^.U~tl ( _ > ijij dJI_L& 
Jalj^LiS^ 100 ^1 it-jjl uiXI aJJt (_>^ulj ^^ SjJjJkl 4J3LLaJI 3jJ3 J i *->"j •(^jjJ'j 

lj_i^JL2_a 2 j iii 1 Mill Lj}L>JI JLjLL-J JljU^ <Lujj-I! Jj^JJ a^-mllbj 
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ftXiXiJI fciiUJI LipgJgiSj 

4_j_ulj.i _ 1 C * )jL»_ILj (*3-<2J (-H-Ii /-^»LljI 0~y ill jSIj»^3 Ly^- /j-^"Lj_"' ^jS i"i 1 

2ji ..« Mitl Lj^ljJI Jl <jt~i,^ f-ju i^ia j-j^Ij i L^Jl at" i ill 5_ulSLolj Lj^ljJI 3«La£ 
3_ljjjlJI 3-SLLaJ.I (_^a »l utJVI 3-b-j-o (_ya *JsljJI ^ j-a ^jj-II *s-IL«JI ^ 

^1 *"( I iiU 4j9LLajl (j_a 1 ^" 1 .1 U" rt J.aLSj ^Ljj-S JUjljj fWJ I n Cli-O* t4-jj>^* I nil 

j_uc 3ji,ih Mill Lj^Uti! 3_uL$ill ajjiill MjlmJ ' L*>^ J 3.1 ma Mill Lj}G>J! 
.Jalj^i^ lOOO^I >< j S"i i ii a ^£p (j? j tVi m j Jolj^i^ 350 gj>£Jll JU^I 

I j I jj — ' j ^ j i .in ."ill SJsLLaJLi (_^3L>JI J LaAJI (j^j I m<j" il j^ U5^- J ''-^ 

I jut JUX. i ^aj"~ V 3 j , ,i n Mill 2 al Ull j_&Lk_a (jl J-i^- 'u^,'J^^J LSj'j--^' 

7-Lpl <t£j^. j^ 3jij^>.jII 32LLJI J*\ uij 2»j ; Utl ^ jl>.jj L#Jl Jj ju>JI 

(<ut^lj ,.-,IUj^t Ij jl-» ,11 j^a Sj|j^>J| CjL>-jJ J}jl>3 (>c. <L>J"Li!l 2alUllj 

3j-SL!l u \c f.\j ■'* ^-tl cjLjI j ;tl ,«JLc. ^ w \y'^tl Jjiuill 52LL dili ,j-a 

(jLvujVI J mli ill 2al Ull 4.L<Cbc« j >l '^ a (^-A Ol J i n-r"ll oJUfc Ji id j i>>j al 
. I JLA LLaaj j-Jl L^Leaju ^J a***i i u l (JljL-aj (--uaLtl (—3 lji^« rt 
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ft. ■ i,i. n iV. 1 1 oJJlkJI 



^U 



If Ul£jJt mL* 

I5*(l2- U i 1 3)=j 

ij-ajJI 4-i^'j (j^ L^Li-^s qJU-uLtll ^j-L^-q-tTaJ I C^jJI {j\£ I III ^1*3 i tjr uj^J^l\ ilJajJl jjH-aJ (_)i <3 '-*£*" 
Jl-3 t^j-^j-II ^-i9ij_5 (j-u-4-tIiJ I iJj-4 ^-JJ'j^ i_P 3 J - *-' ' ^-'j'j n^J*-"' 4j-i-uLi-u 2i Lsl jjJI (ja^JJ iJl^j 



: L^j^^j ^n a (7iT1 ij)jj-£i ^J-^j uLu> —I 
: ( _JlHJI (JSLtlJI Jiitjj /^J-I'9 ^j-u-g- JuJ I fLdjjl 3_i9ij dJjLca j^jJJ ;_£>>■ 1 ^j-a jajLLi_u 

(f.)u.(£)i» + G)is*(f)ui».(£)ii» = 0)i*. 

l^yJtUI JSlAJI 2JLiLcuII dJjLJJ OitjJ I Jl^jj . \jjuua i_SjLud j-a.ua SjjIjJI u-t-t^ 

d»)i*.(£)i*. + o)^(j»)ii»- (e.)^ =>^ 

( ? )iii( t )iii-=0)^ 

LLtic La^ 3-Luul auI ,j-a ajj (_£l /-is 3_fllaXq ^1 /_3 ^u^a- J*uJ ' <_) a i^. a ^ aj_tIo d^3 a 3JS j-a-^ ujjl I J La 

■ CjIcL-uJI (jj L^JjLSj La ^J cdJj Jljlj L^Jjj*Jj o-^3-" ^iS'J ^- c ^ 

■ La a* (JLfl-tlu 40 (_p3j_c i La a* ■ 1 c «_Sj «LLa_5j ^-S i il I j-^ i is j_iJI^ Jgaj-tlu-Ii Cl^^ i Lxm>l ijLtA 

18 . 12 ;_5jt ■ ■■" <— )T I (j^l (j-n^a-jJl (Jj^a 4_j^lj , * l^aj-i-uV I 
(l8J2)Ua(40)Ua- - (3)^ 

(0, 329) (0,839)- 
0,276- 
^Lvjj 106 = j 
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ftXiXiJI fciiUJI LipgJgiSj 

4 j CjLcLjj 7 ^jLtjij j (jf _L>j ■ ^ 1 c 1 j i j • ■■ 3 "■ 3 La luIj ' oLcL_u ^1\ 4jjlj_ll cLc-l9 (Jj^jtjj^ 

7:4-12 = 3j>^ I Cdsj 

4: 56 

<_3 a-^-3 *— ) a>-iJI Lai t L>>1— l-l^ (j a_tu_«_>J 1^ 4_i_ojLtuJI d ^jft i tl a <4_*jl jJI a_ffc Jjaj-ilull dti) a <j' l£' 

■ fiUMJi ^JpLaj 4 ^ 3juua!I 

>^J1 (Jj^ L_)L_g-> —2 

La a i L^j a >c j (j-u-a-iuJ I Jj aj-JL (j\j 4_j-La\J I <13 LuiX I &-& a a_J I ^J aJa <j I II ! '^j-" 1 a ^4jJ I (Jj-*^ * > Lojj*. j I 

Cj_3j ,j_a * iaj_iJl <^-<-3_5 4_4_i_a Ty^=> J-& * 'J 1 la 1 ,1 fl i ' _?>*-"_? JjjJ-" 1 ^' ^-39 <l3>a_a C<-q_i Ju2 Cj-alj 

i la j-iJl jl Jjaj-ilu-ll (j^ 3 *" Lh^j^ ^i3'J d-4 -£ 3 ' **'*■- ^^LojJ A^jJi j_J aJo (jL3 (_g >»-l <4_£j>LaJ_a. tJja^-tluJI 

. JpLaj 8j <LcL_u 14 a^jJI J^al= j-Lu JjjLoJI JLlXI ^^'^ 

,_1! v^iaJl (j_a tlt^aJI (Jj-Ia ^jLtuJ i^JaJl j^jJJ Jjaj-tiJl Clt^^ jj-a dt^aJl (Jj-Ia (jl aJlHj La_a - IA-^\t i 

j_a 2 1 CjI J Jj 1 1— * ' _a. . dJjLalLa (jaSJJ j-^IaJI ■ Laj> ,^ j-ls lt^ q-"-^-"^' ^J- 2 *" u' cj-*-*- 1 ' — L-A a n i ajJLJi 

L)l aj /j-ic. Liajl (5-iIaJj a (^^jVl 7t-La_m /yLC La ->■■ U , ,. LfcLaJuj iJ^< ,— m-a-tliJ I f-L-tluVl <-yaS /Jlc 
4-Lft-Al aj >^Jaj| ■ LaJ> Jj-^- (j-u-a-tluJ I ^>^- /r^ (JjLdll l_LA (jl t ,_i-u-<i- JoJ I Cia-m-II a ^u-q-tTuJ I f-LdJjl 
,j-a L^_ij_5_! a Cj Li Liu_>J I aJ^Jb ^j_a ^J^ ■ ■■ ' 4^3 tLu-ti^a-ia] I 4iiLLaJL 4_cisLiJI di L Liu->J I ,_J <j*t3\J>- 

i/^ni o fTiTI >"t <a fnTlj ^n o fTiTI pLJj^l L->'j)3 *^1 '"^ ~3 

^u^a-tTuJ I («-^j-l Ld-t£3 a ■ t* 1 *" ij-i-u-a- JuJ I Ci-4-i.uJ I a ^j-u^a- JoJ I f-Ldjjl LI aj_i 4_cisL»JI Cj^jLlII ^3 J ,' 0' 
j-jJI tljQIII ^j-a j-iTiSJI dJL-ffcj t l _p3j2i ?c_La_i_u /yLC La <J U ^ i ^i| i_Jl5j JlALxhX 4-li_u_L!L g.La-mJl (^^3 
<4_j_a_^ j-jJl^J ,j_a l_LLSLa_i L^_il lil l _psj^L3 4_i_oj_LIL ^j-u-a- JoJ I 7^5-° 4^>«-a ^j^a 1 ^ ,^-.\t ^"l , ,.l ^jSLaj 

us .a^tiai cjUUj^i oI j aisuij ajj>«Jij i-^'vi — t — Vi ^ aj^ui u ,, l ^,'; l n ^u^i^i 

» j Laj ■ " ' l _y ! 3 L>- (JSLtliJ^ . Cj L^>- 1 jJ I L_flJujt_a t-±c ^yj-o-ui] I 4jlxm I ■ laa 5 i ■■ L l_jj <3j_«ja ^j^ L-LtS-a-i L^j I 
CjL^js-IjJI ^,.3 j_2lj_L3l ^Lal Cl llu ^ Ij^SLrtlb (jl Ll^jJI .sj-^J ^o^H^^Jca J>Li- ^ (JqjjLuJ,! 
4juSi| t_<j^j>- al (Jjj»-J ,_2 /cSjfcTJI ^jja (jaJS_ajj ti^irt-! <4_a-J^Lil ^J-illalJl Jj1\-uj^ (JLa-Cn-ulj ^ a U -- V I 
i_3j_«_) La_j_a 4_luiLuV I ja_aVl ^j_a 4_3 i_«J,l tf_L& j-ll»jj tCl)LL_Jl ^3 olIjJla ( _JIaLLa ^j^. ^u^a-JuJ I 

j^yJjJL I Jp*- 1 J ,jx. (j-u^a-tTuJ I 4j-cu I i tJt=»- a I <J aj>- J ,__^ aSL^jJ I ajj Cli-u»- ,___) L_aJJ 4-ulxaJ I (CJ-a L^agJ L 

S-p-LU,! Cjlj-iiliJ ^yJL-ail 4jj\j->J\ ^jL^L-o^I t^rlc ^jjJj ^JJI j-aVl ^jLajJ.1 p j i . V. 1 1 dU,,.lj >t 
J_ua_3 ^^ CjLjLLJI J^>-lj ^1 liLaJJL (j-u-a-tTuJ I 5-t-tlV t-Lm-oJI J .^aVI ^j_a ^LU^ ( L^J d ^-J"-M 
4_a_tiVI t_.-je^>- J Ja^Vl ^j-c^ i ^j "-tl J ■->« ^ Lai L^Tl^JlHJ tiJJIi^ '-IjL J-^JI OJ^i 0^ ^LUlJI 

■ 4jL-lU ^JlJ^-iIII J-«-=*J! J-tidTJ tiilllj 

i i_<-u_-M- L».L-l_Lt3 3j_iIuLlJI 4-cLi.uJI ,_lM- iSu I Ci-a-i-aJl ^-l^'j^ jjjiAjlJ I f LdJ J I ^Jj'j ' l -'- iLS *' ' (J^- ,a 

Ja_i- JLa-i 3j-j-i 30 Ly^j-C- <ia ^ ^ 1 c 3ji^IjJI dtJaSLJI <ljJua ^ jljT 2 I (_j_3 (^-^u-a-J'aJ I C^jlll 






VI 



: LJ L L«^ j^ oMill 4-!- 1 -uL_ u Vl LljJ-II j-JjLla (jl Jlj>o JIJ_cuII ^ ^-ij'j-" -— jLa^LJ,! ^j_a 
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ft. mii nu,l I ft^lhJI 

4jvjJ 30 - (j-bjJiJI Jai* ^J$'j 

<L*ji 30 = ,j_«jJ1 Aj^lj 

(julua)U(30)Lv+(30)LLv(30)LLv = (j) U 

j_iua * . 5 + , 866 * I * . 866 
0,75 

L yi.^.ui2\ pL^Jj' ^i'j ^-*^ tr*3 ^-^J^ 48 . 6 = 

:2LJHII iJjLdl y. ,^ u^^i ^.no^n r, , ,„ n iylj La! 

GJui* - (3)4. (jog* Wi> 

(48,6) LLv-(30) Lv (j^ua) LLv 

0,66- 1/2*1 

0,757 

:4j f<i o ("iTI Jaj1j3J1 f«u^j —4 

(jjtAjjJ' *">**■ 4-*J-i-iaJ Lii^sa aJlSj 4-u.u^.iu Jajl>js- (J-«-*J ^-UMJj-tMJ I ulajJI a I jLStTn-u I (jLSLaVL) (j) 
(j.u-4-iuJl f-iSj-a jL*_)2 5_uLcii3. Cj LtLa-t-i aLuiJI <_J_Li5 t,_p3j2l •*■ La ■ ■■ i~l£- d la fl ■ t_$l /j-I) 4-u^iIJu 
3j9_ci3 aJlSjs ^ i jl' J-LA ,j_a (J j ■ ■■" 4-m^xiu I uLulj_iJI (ji-3 ,_p3;2l 7c_La_i_o /yLC d Ea fl ■ <jJ] 4-ll.uJJLj 
i-iL-u^vJ Ja_j |j A> 1 1 ^j^ aIJl-*JLlJ (jLSLaVLi (jLfl dilj^ caLaJI Jljla "3lxx4juJ I ( _yi^AS\ d&js- t>c 
j_a VI J-^5 jL^Jjl (J I a_la <4_sL_L) ^2 5-iJa^a-tJI a 4_ui32l -»■ U . ..VI j^yLC (j-u-g- tTaJ I 5j_m1 ■ log fl • ■• 4Ja|j 

i^jJa-t-i jj-c jm mi tl c_<^*^>J cjLjLlJI ^jo.^"i ^ 2L*j>UI JjLj-u^JI JUo| ^jUjlaII J^^-uj ^JJI 

5-ya-S' jL*ljV Ja-S l^aJ I .sj^ alaielt-ul o^Lqj j . JiJjJI ^j jLiilLj I4J r-La-iJI j! <jLLJI *'i^' 
J_«_*Ja. t jj*_uaJI aLj! ^ 4_t^Li. ^^-Uj-Sj JSLAj sLui^Vl 7e_La_._uVl ( _ y lg 5U"M ,„tl ^(.u^jjl C-Lt.il VI 

:4_JLUI .->ljU^tl • rr* <JUJ| ^ 3 Us'. ^V 3j,,n A 3Jaj>-i- 

. 1 1 jJJ I -Jj j_tiil I - U-s- jj». Vl^ 1 1 a-L?J I -A La-tfuJ I ' U-s- (JiLfl-i La_AjL>-l ^jj^LaLiILd ^ U-^. ^.i-uji - I 

III! 4-jl j-uUJ ^JJlC (JSLtliJ 1 ^ j 1 U a I jljvj J-jl^-i j«-t-uJ (Cj-ujI^ s-LsLSjJI «lU_5j j_3 IjL>->^ Cj_u -2 

. \jjs~ <*&-&$ ^ 3 SqJUJIj |<u< 2 SLjJliJI SjjI jJI ^Ua jl^ *_,_„ | ^jVl o^jIjJI ^Ua j^ 

CjLvjJ 10 (Jj-^j L^jJu (^^J-II^ 4j«-jJ j-d-^3 <Jii-4J 4jj»-jLiJI 3jjl jJI (J-*->u £ujeJ jjljjJI ts J-4 a^j -3 

■ ^u^a-tluJ I fLdjjl ^-ijlj <— jL>-jjJu >jI^jJI 
r«_i_ojl a CjLvjJ 10 fl '"" (J^ (J-J-C-i t^*-tse-i 5_i^ Li-uTua aL_o^I -^Jl <4_ij»-jLiJI 3>jljJI Ja-LSe-a a-ui^ -4 
t(,j_) J-^J.1 ^-laLSJ ■ U >.) i_jl ajjl j^i_a ^^ .J-^S d ' ' ^ JaLSjJI (J/u J l^J /^j-I' v-il^jJI jl Ual 

■ (^j-^aja- jJ I Cix-t-uJI ^J^lj (*^Ji t'-'^ (J-^i 
IJljI j_jI_^JlJI j_lj_a j^j.S ' a a ' JlALxmX 4-ixn-ilu 4-IxiiJl J^Li- ajj ^1 j_^ ^u^a-tlJ I 4£>3. (j^j-aHJ -5 

!«J3j_d tj/ujju (J^*-' tJ-«-3 tjL^_LJI CjLc1_i_u J^Li. f_i.i»-ft-iSu I Q-4-i.u-Ila ^j-u-q-jJ I f-LdJjl j^^jJ _^lj I >Ltjire_J 

^15 t <ijl_<_aJI CjVjLJ,l l-ca^ J^JJI (jlilL-0 t^Jj^ljJI iS^JCd J-aVl I _J U" j dU^.1 ^f ^ ^j.ux.jjl 

' a "-• ' 5j_jIj ■ U j -»■ a ( J_c 4_U_2j (^j-1^. j«-Sj L^jL3 ^LtuJI (JLj-1,1 {-£ LaS jj^j^a-tliJI / t -^J- a L/^f-*-^ ^-"j' 
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ftXiXiJI oJJlfcJI LipgJgiSj 

.sLjvjLi jjIjjJI j^j-a <j_a t-jL>JI lIajJ I {jz. ^j Mill sL^jLs 3^-j-i 49 . 2 J tjjj <L*-jji6 ,48 I *j Ua 

j_Sj_a ^_a l a a ' J-AL-ui-I, 5_i_igi_ljLj Aa_tJI lLLJIi ,J^Lj>. ^u^j-tTaJ I jLcu-d da_iJI \JJb (Jj-fl-i ^ tdaLSjJI 

jijktl Jai*. J^v. J^I>II fj^JI JM->- 5JuL<CLa 4-i-u_u_UI ^j.tQMiti 2&j** dul^ lj| <LJI 5 t, ^\t * LlJui 
ijJlc ^g aTLtTaJ la ■ *j uaJI i_)^1_5j 21 (jULa * I i j-u (J-t^3 t^JJ' uLa_iJI Ja-^- <UjLaj-a i_Ja_sl L^jLs ,_i.u--3- JoJ I 
2 I (jy-j! (jl >J>J*- a_uaj 2 I (j-£ 4_j_lxjj_LjI ^u^a-tlJ I 4S sj>- <jl I Jlj& i^-Lt-i _a tj>j-»xiiJI J aj>- ,_p3j 2 I jl_La 
Lj-i > J ^">iP^li 'Ji^K; ." 1 ". ' "^ 'vT-^ nt-KMr 1^ ijj^aJ-^J^j >^Lj lj_a>« Jj^' Ui^ J . '« '"J -* 
-J-j j_il t jl_jl-j_jLa j ^ ."iLj IjJ^-a (J^-a^-fJ I Cjlll (j-u 1-£j£jj>. < _JjL<3_i (^j-sIjJI (jJ j-lm2-j-la£jjj t^J^^f 1 
d_] jj_u_«_tlijl d_£>j>. (—£ (JJJLftjJI l_LA^ tj^jjliJI (JjjLS- >jLLi a Jal_L^-j_ilj_L3_a i j'- i '~iJ- J' ja _ a ' *-'- u t.' j 
4S^l>. ' a i aj j^^lll 4-ii^Lj^JI 7-jLa-Lll J-4-C ,j-« (J^-i-uj d_jl III 4-j-ui^MI Q Li L<-u->J I (_^2 &J-£^ 4j-ft-A| 
. La 4_SJa_La ^^ 5Ual ,,.II tJ _^ u ^i_ t iJI pLljLVI CjLjji^a. ^u^a-tHJ I 
Jlj^LiJ, 5-i-ca-lIu L^-a-fla-aa ^u^a- JaJ I 4£>3- ij^-p ^j-iqSJJ ^j ■ ■• q <"■ <Uajj^>- aJlSj (17) rft-9j t JSLj'uJI ,_i5 
Cj_3jJI iiijLO j_A . ij i U 1 1 a aL*JI J^-Li- Ct3j ^1 ,_£ i_>"-o- i*nJ ' /^J- ij^*-^ (J^X^ tl — 4 d5^ L^ ' ' a * ' 
,_ui-ii- JuJ I O-tt-mJIa ^u^a-JuJ I f-Ldjjl Lslaj 3*1 vila d ' d ^ * U^O*-* t*- 5 l>^9 ao_lJ la ^—jjlajIuJI 

■ L-j fl i " ^-Jj'j <3 >«-a I j" U . n|flj ^jS^u III 4-Lxaja-ciiJ I djjajv^jl ,jJl^J ^ y^a- \ Cj 2 La-Cn-ul (JJlLA t3 j_tIoLi_a 
d_i_iu_Ll Li^ t t_g J o-«-aJ I 7t la i "1 1 I _Lffc <s L^o I (j IS L<^_a ^ M ■r' a I /-is I ?c_La_i_o ^ I /Jlc. ^u^a-tTaJ I djt^" I 
td-JOJI 5Ja^L*JI (J La_*j_i_o u ^u^a- JuJ I SjlxjjI ■ lag a i ■■ ^-ij'j -iL*_)l £j&ai /_i3 2l •*■ la ■ aij 
4j»-jJ 90 — ^j-u-q- JuJ I 4juSi| - laj 5 i ■■ S-ijIj + (j-u-«-tIiJI f-LdJjl 4_ij'j 
i^yic t _j.u--3-tIiJ I 4jluiI ■ laj 5 i " 5_i alj jLaj) ^j^-^- 1 4-Lxii^xnll 4Jaj)_iJI ^j.^ ^u^a-tlJ I f-Ldjjl 4_ijlj jL*_iuj 

i^yic (j-uja-tuJI 4jljIuI i laj 5 i ■■ ^-ijlj * iLi-oj- (_^>-l (j-«-3 4_!Ja-«-«JI •*■ la i ujn 1 4-txitIJlj Lai tj-is^l •■■ U . -tl 

!«_<i _L« LClI, I JJ->J. I /j-l^- (j-u-4-^uJ I f-9 J-« (JJ-C- 1 /^-^ ' d ^ " ' O - * Ml 1 * llaj*. a_i_u j I t_£ Mi'' •*■ la i ■■ ^ I 
j^-3 4-^^-tiiJI d^-sJjtl ^Jm (jjjja-tiJI 3-«-tii i Lag 3 i ■■ 4j^'j <t3j_*_a LJJj! III! Mj-C^ -Ojj^JlII d_^>-ljjl 
A_i-uj-J AJ d_c.LojJI ciiij ,_£ jjjiAJJiJI / t -^J- a ij^-Cu AJ-S-i LlJLa jllll 21 AJJ jj-a L».LxLt3 0>jIuLl3I d_c.l_tjjJI 
JlJ_c tjSj—tiiJI isL^ou j_jl^jJI j&W* (j-° 77j\-^' J.3^*^' Lt^- ' s J ° c ' ^ ' " ' d ^ * dJk-A ,j-a LLa^»- 

-:d_JLUI 4^>UJI Jqt"ir(il_g A-j^ljJI <A^h \jl\ «JaL5UI 5U^', 
<Li^lj ijj-^ (J-jLuiJI JLilll tj j^i * la I alii d ^ 5J <j^lj-90 - 5_)Jj_«jlJI d j-^ljtl ^Jm . Uj^ ,,.tl <j^Ij 

(^L^^a-tTuJI C*j5goJLi L>-Li_^3 S^_iL»JI icLtuJI jj^l Ctj^LII <^ 5-iLLJ SjS^-uJI d_^>.|jj| ^Jm tiajJa uJI 

.3^-jj 31 ^jUoj jljl 21 ^ia 

( ^lc 5 U al ■■■ II ^ ,,i o .lit! £ Lu$»VI d_^ 4^>Ai Sjj.MQMiti uLajl^JJI aIJlJcI^I I r\il jlSLaVLi ^j] 
,_jia_aj( 17) r«-^j ( _J_S_tIu_Il ,^,-2 d la I j >J| 1 C l_L»_u3j Jl^ a j_jj j_Sjj j^-Uj-Sj (JSjIlJ j-iss I TcJaxall 

.(3^-^ *i^ (jr^ J'-^^" J^A? L^J j-l.Li.lm (^J$\j ^yxn-a-iMI P-LuiVI cjl^aSL! 4_uoL>JI aI^jVI 
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ft. ■ i,i. n A 1 1 oJJlkJI 




II ,-, , ,,, 11 Jjjlj 

ajjjj 22 

70 ^iJ"iJ U ls 

ao L) „u,„r \-j iM \ is 

100 
j_i^£l - j_jlj_^ 15 



c-jfll v—i 5L.> - \vj£* 
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&\M &i» 8 






J^SLj V SJjjllI! 42LLJI j^l ir-ia £y£. ojjljJI jl 

J.aLjj i L^ILlljir^j iLsLLJI Ua^ 2J| i no 4_-*JLiaj VI 
I j_4 (_, Ir LJj_l£Lj jj^ 3-jIj-c. i^jLoJI jl»j V (jl 
(jl ^1 Ljj-"il 4-2jLJI (Jjj^iill ^yfl Lul !il pjjJajll 
3 j 1,1 a Mitt 2 al Utl< 2JLjJ_JI 2JaLUJ| j^l i^ia <_paJLJ 
i«La_llj>J 3_}J^t_j_a J'' i a rt /^-^ i-A> j*\9 *^'^4^'J 
2JaLlaJI Ja-aa. 3JL^a jc ttu JLaJLt jjJ-a M^ dlljdj 
jl j-J-C ' ' ' ' aa u V j Si i a rt i_£jl_L& aI^Ls L^ul J <^>J 

<■!(■*• (jJI Li»- jji.m 5Jjj-lI! 2Js|_UJ| jc ciuj^JI 

^^JLt! I jl ,U ^ tl ^,| Jj 2 al U tl , U A^ 2J! i ,i a «^a 
jl Tc-ualj /JS mi 1 ^ jj i n /] ' aAll I JL& (_£ L^j>.j-La_u_u 

^ <t Utl J^LoJI VI 3-jL^JI ^ (j^ 2JaLLJI Jiia. 

.3jjJL>J,lj L^ia SjJlxjAI 4J&[£ 2 al Utl j \l ,^> « »_a 
aL& jjj "2al Utl 2_oj|» «jj/Li u^Jj Li q\£ JLoJ 
p^_u3^_a ^—Jl cLsLLaJl j^ i i"i i jl ' eau "*- 1 1 jUajt O-AJ (-J3 
3jjlj-_u3 J_lSG (-r^'J >-JJ ml j_a L^-il J i^* J 1 ^U A-^ 
«Lajl» /J-lLlj j-a jLS J-ilj t^- air MS! mi l L^Jt-a j»aljuj1 
«L_*_oljJ^_) p j i <\a- 1 1—3 jj fl **' ^ 1 1 JU>-i jl ««L9l_Laj1 

aiLkJt jL^ )fl U^ ^"d '--j J^\ oULU^I 
'<!>> j~ ■■■! J A " (jLSLaVLi jL£ lil Li^ls c^tJIj 

jl Jj-iJI 2_jjtL3j ^jy , „ a j^ic. j_uQjl jj.} 2al Utl 
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O.Lo.iJI fciiUJI LipgJgiSj 

(jl i ii iVI oL3j_! ( _ ;r jjil_<jii j_al 2JaLtaJI j >l '^ a J-^JJ (j' **-i^ i f l i"i V La^aj 
O Lj-La-a-l, I «_a (J_al_«JLjl w I C 4jIjJ13 S^Ljjj ^ i"iL«JJ alj" i no f^JJ «LaJi2jJ 
i a uijSI Laii 4JI LlJcjjLj Ttxisl^Jlj i4-uLpJI 4jI Alalia TT^Jj iJ^' (j-° d J*J 

(j-0 <^-l-i'j ^^-H*- (j-^ ** J 1 ' c ">JJJ CUJl> 2al Ult |jjJU>. IjJu^o (jLcujVI 

J_2_LlJlj j_o_taJlj SjLsjJIj 4c!jjJ!j 2«* I ;,^tl JLs^s ^^ 5_^>.LlJVI 4jIjjls 

.^j^LLI 4^.ljJI Cj LlI taj a j j a j"'J 
^yfl (Jj^J 4laJLi M-LuaLLI (jjijJill ^yfl ^Jjljj' (j^ dj<~ I '.,^,11 3jj!lJI i.'iK i"i 
oljJS (_, Ir J-a^Lt-j (jLcuJVI ij[£ j? Jtj'q .2alUlt (jLuiJVI aljLa-Tiiil JoLaJI 
t-LjjJIj (j ii a i~i IL£ cLuLjiaiaJI j \l .^1 1 (_>iaJLj jl CjLJl^-pJI (^^Lc jl <Lu.La3.id I 
4j!jlJI ^ ^tiJL^ Sal Ult Sjujla. jjl i^ia ^JLc jLaIk:VLi ji*f oLlLI 2£j^.j 
4-tc LLLeaJl SjjiJI *_a Jj^ljjj idlli Jju Sjjjjjl cLaLLaJlj Li>.'z jLiJIj . UA'.tl ^ 

(j-o jljjj Ltjjju cjjl>.Ij *-u<Ij JSLjIij Ldij I u "i 1 1 j 4jSLuLSLlLI cjWI jLjjjI 

(Jl mli ill *_<j/9j_j sLjj^SLII j Lac ^1 (<sj i3jujl>JI S^LLaJI j \l . ^ a (_^Lc ' ■ lUsJI 
(Jj9 Juj-U <>JJJJ I J-* (J-L>- J^J * Jl "^ Uj JjL^' cr^ M-uLjj^ II 4^LLJI 

.aaLkll jjL^U .IUt l 

(j^ 3Js|_UJ| j 'I "-'■' j^c i." i •> j II (jj-ill I JLa> j_y3 4jj mi j 1 1 Ji^jjJI ' " i ajSjj 
«_oj iOj_fl> 2Ja|_UJ| jJLi^ia i^r^ ' c I ' *"*"' ^ L_iiiaJI A j j I" I jLcj (JjLHiJ p**'* a 
2_jLc CjVjljixj JLC I i ^m LiJ^L^uVI jl^ iLelJaJI jJLl^o L-fll uuS'l Jyj JUjJ.1 
j_a^l J_i^5jj i4_ajjLaJI jjLuall (J^t^ Jjo 3jUjL>JI S^LtaJI j \l ,^\ « OjLSj 

lj!)M (j" i nV (JjLjijj 3j^° (1^ | -" i " r . | ^'-j Ui^j^- f-£ J '-^j Ij»ju j mi j II (jl jl>- ^1 

!j I C JLcLu JLJSj i(J-j-2lLmXI /j^ j_iSLfljJI (jj^ j >l LeaXI i>JLit (j^ ' fl lujSj La 
IjLj*. 2 i a j 3.J 3 < I i ii O-JL^ L^j T 2 <LiIL> 2al Utl , <t\l j", , ,.l CjVjLkjs J c I i ->* 
(j2 <L3cJ1j 4iLjJ_>J! 3l_j_>JI Cjjli.1 L_Lja_jjjGj imJj^-VI > I i nil x_a SJjLalL, 

<_u^ajj V 2 al Ult j \l , ^/i j' a j" (jlr S^jjLSJI 2jjij^JI ^]>L>.^I 3jHa (jl j_lc 
Lbl y j a"r II Llulx (jjjj->JI p^>^ La (jLcj-t^i jl ^LjqIs aJU jaJ (_^a_L>.j (JS mi ij 
2 al U tl j \l , ^ 1 S-L^jtl jil^Vl 2 A.^tl j^jfcj 2_uj,L(j,I JL>- 2JL^a l_LLic.l JL3 
I i a U~ JL3J ,j \l .^.1 1 aJJt i^^^J^x-a (j-tbj Vl jLcj ■ La a >j (<iit3 (Jjj 3jLjJL>JI 
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' a uiJj> I (jl ^-A 4_jJI ■- »Ia 1 (jl (jS_4-s "-* w ' "^ cj^- 5 *u_iI-<l]I 4JLjJL>JI «Lcj_*_uj 
Ltia_]| 1 i o I * J J ijLjUlj i_ka_ilJ1 ^Jj^^ (j_a JU^JJ Jl ^t-ill ^>*LLa ^j-a JLjjJJ 

i^jdl sGli JSLAJL Q^SLj (jJ 4JLa <tl}LiI<-ul (<u ^J L«-l3 jujJLl I jut (jl 2 ?j?~>- 
l_i_ol_ol w 5 jj 4JLa 4 ri K~ 1 1 j jl » i i.al 3Jl_t^o LJjjL>o jJ ( _ ;r i>._j l< ^-^ LjClcl 

cLsLLaJI j " i a rt jj-a LuIjbI i ii**<S1 rCJ*^>> (Jlj ' o j rt 4_j 1 /^-Aj Lcaia i ■■ j -ol *tJ2jJL>. 
(jl . i_<-JjJ9 i_/^.'^~ ' " " (j-°3 Cr^ ^-°3' iJJ ^ ?* ' J " L*J LJ3 SjJLxjII j^lCJ 3jUJL>J! 
(_3 Cj J^s_j foJ (j| J-Aj «L_La j a rt z j_ at fiL_jJL>J1 fiLsLLaJl j Si i a rt i «j tJa * 

p se d II S 4_^LLaJ1 j i\ l&-0 4_j_a < .»>»*",,. 4 , ,-.<- i-r^ U J LuLq (jj^_La (j^i 
J_30 (jl LLi-Lc (jLa L#j (Jjjjjj d Sj^jiaJI aJJt (j-«-i L-LajLaj ijLAJIj (JjijUjJIj 
jj_a (JLljj-^Uj I .... A iV 3|_j_>JI (Jjj-u j-iJ3jJ LJjjl (jl «l I ' a * 1 1 0J-#J (J^J-^JI 

. Ljjjij 

2_<JL>JI 2 al T- — T t jjLuaji 4jjjJLx-o 2^-vljl 3j_usL«J.I i^jLaL-joVI j^>2 

(ji2, tit^t_JI ^jt> (Jj^tl *.(j\_u_uL_ul (j\jkL>ol (_i3 fj I l2j ' ■■* I L^lj-uj-ul (JLjIo^lj 

jljVI 4-Llaj SjJLalLaj «L<ijIj jjLi^o (jj£j (jl J 1 a flj J 2al Ult 2 Li, \yj\\,^n 
Ljj L>. Lua. I f-oj 2jjLLaJI jjL^iji «_a (JjsLjlIII jj» ^ISJIj idlli (jSLol Lo 4_uj^LlII 
x_a (oJjJLlLIj 2jJUJI jjl uaXI t_alj_LL-J i^jVjjla Jjl^'it (j^lr J< uU 2alUlt 

.21jjlJI 2J5LLJI jjL^jjs jl^liILi l^r^j^im (^ill .-«ljU.t I 

-4_oJLSjJ.I 4-tc.Li-i.aJl (JjjJI £U^sLitjj-(«JL«JI JjJ (j-o JLjJ-kJI (^^ (_gjjcjj 

1 <l\l j* . ,.t jj^o ju>JLj (j-i "Cl^'ii 11 U i_JLLa3 (jjJI 2_j^jHJI cj^Lsjs- (jjs jljjlkJI 
1* J "J cr^' i_4-JL-u2lj (JjLijjJI ^jl\ cj^m_«^>JI t>j-tt jji'i" 3jL«JI (j^j i2ijLLaJI 

OJLA -^JjJ iCjVL>JU )«-j-«^>- (jr^ 2al Ull ^ j'CM ^" . ..I (J-lL2j (jjjLJI I gjJa 1 ul^J 

cijIjLijVI j-LljI J>L». ,j_o . <tM j~. ,„VI tijVjuLA JjISj (jl (jJr: iJi!>L«>JI 

.Cjljuii>J,l liJJj (_ ;r 3 j i"»\\\ (^LjJI 4»lJ3jJI (^j" 1 11 a (_^Lc Jjjj (j-I 4-allajL, I 
J j I S-J (jLSLoVLi iil i'Lj-IJ i_utjG Liji^ 4j>-jt ii-> Cj^M_«ij>JI oJUt (JiLo (jl 

j-il^l (_ ;r i3 (j-^*" ^ .! u»L«-tl diLjj" 1 iiILi , ul A'^VI «_o 2jjLLaJI (jjs I '^^1 j~ 1 ■■! 
V LgJLs o^L«^»JI ojut 4_JI i_^jtJG La 2-a- 11-1 (0-c.jj (jSL! i2jjtL3j JjjJI 

2 al Utl 2Jl 1 na ,j_o JL>-lj C-JL>- (_,lr j^H ^' -*! 'SJLolSLII 2 , ^ ^ 1 1 , Lj jjiej 

cjLIj^>-I (j^. iij_jj_>JI (jl ' I j^N j~ ' "I (JjISjj 2ijLLaJI ■'- : '^-- cjUIjj>.I j-^j 
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ftXiXiJI fciiUJI LipgJgiSj 

cLsLLajl p^_ua^_a ^Jt> (J <i mi I J (QX.I p^_ua^a (j_a JL>-1j * <jL>. ^Jt> «L9LLaJI ■ la ^~*- 

^La I j^N j~ i ul I j 1 n us J ■; i~i_i 4JaLLaJ! I-^-- (j^. iiuj->JI (jl iaLc J'C u»j 

4_L>.j_a I 1 1 -»■ ^ (JJ-SLi (ji (jj- 5 5^LLaJI ■I- 1 ' a a. CjI?Ij^>.I (^1 »j -r I II (j-SLa-i 

. L^OL^L-ul 

pj_uaj_a *_a (J_aLaLlJ1 LLa w i eaj 5 ) fiLsLIajl i la ^~*» (j£. tiluJ_>J1 (Jl3 LlA (j-aj 
da-fl-3. 4JLuLa ^Jja£\1j-lu j j T^ * 1 1 I j_& (j g i<-»j i *Hr' Ur 1 -** t-^J*' (j-a cLSuaJI 

cLuj/Lj/^I d I'll ii 2 1 ^yaij 7-jJa-J =djvj_LI 0JL& ^^ (_^jlj (ji LjJj-C JJ-jJ .X9 
3_aL£ ^^.a » mlj J *\ uij 2alUtl JI ml, ill j mm'iI i "a .2al Utl c-j r >-^g-a J_y>- 
O-u J£ (^Jl 3JsliaJL> J-«ji3 ^1 Sj^>.Vl j cIjV^I cJLioj 2_uLaJI oVUJ.1 
(j_a 4_i3 ?r 1 1 o t saJalLjl (j_a «L>-j.} (—11 j-a 2 I (J-t-ajJ t«Lcjj-aj » * < a rt a c_JxS-«J 
3lj_>JI JaLa-sLj i lal dlt> >1 J v> I LdJj-Ia 4_<jj (j 1 'J ' L)' (jl-*-"-^ ' Ly*^- ' '* ' a 
2 al La II j 'I Lta^a (j_a *l! 3_jL$_i V (J-ujj (jj^JJ jlj n"i i »l (jl o i'r> (jj-i 4jJL>JI 
(jJI 4jjI j 'I <^1 1 oju» (jl ^ (jLujI i-iL^y 2 (jSL! i<*x£j (Jjjjj (j-o 4jJ_lL2IlII 
(jL^uVI (JxSH* ■■" * ''"J J J Laaxllj <*-JL>JI <Lxui-utXI JoLx-i 2I -}JL£J Lx-a ' 'J Laxul 

-3_oJ-2jJ.I aUg I Lcajl CjL«-«i>J,l (^ 4-i^>Litjj- ( jjjLiJI (j-a j_uSLll jLlcl Ji2J 
<L>>L%-j « .1 ,,-t la d ' a I U U 1 kA a ■ -iM ^" , ,,l i _^ r Lc ^j-23 d j 'n» oaLa-il j_^J^- 
(^Jl 4jj-L*j (jjLJIj ir-LiJVIjJ-«j«JI ^ j 4" 1 11" | _ j <3alUU l^jbjjl i^io^l 
CjLJ3j|j^e_a J S. i"i _t 4-SLL5 ^jl\ r-Lljso Ltjjjj (^^J Cj^Li^slj^j J2j JajL-uj 

jLLllj «Ljj_^SLII (_j-I-c. j-9-j-kj cjjui.1 t_ul£LI,lj cj^-lJIj ijjjjdlj (jjj-LJ^ 

5j j 3. 2 I J dlVI 1 nillj CjLv^HII Jji nntj 1 ■» J La 1 1 J JjjjjJIj 3j£jdll (jlslj^.^ 
i4^UaJI (_^i^. J-«^«J '-"^P" (j^ "t^ . J^ •*• ; ' a I jl 1 alij. I JJ i(_Jjj>-2l 4-oLjj^SLII 
V dj »nt a pLUsjl «_a joi^Qjl Li-iSLa-l 4JLl j-iSLfllJI I ijlf jj 1 mJI (j-a ^- j 1 r-> I j 

2alUII i_iiSLLI ^Ijiel^VI (^k: j»^5j 
3j^_t-a iJJ Jt> 4^LLajl 1 *'y j" 1 ■■ > (—ILjsJI )<_ua^jl 3j^_t-a (jl ^j-a /qj2,jJlj (3^-Ij 
' ^N j"" •■ > *^ JoLaJI (jl i4_cSL«J.I 3jLo~jJI Sjjj^aJI i."i 1 njl L^jl VI sLajLSj <UL2> 
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L$jl Jj (ji 1 1 nil i_aVT j_La J^-jj roJj 2_jj_aj_<_u LULaJI 1.* 1 1 int 3al Ult 2_JL>J| 

^^.a SjljLjjJI ' *tM j* . ..VI JoLajI i-ilj-" ^yfl ^-2j V, (j^>-j ' Ij^j- ^y^*- jj-^ 5 
(oJLjlJI (j-a (jl< uJI (j^a 2uJUJI (jl ^1 SjLiVI <j^ juV 2_^|;,,~,tl JjjJI 

2_jjLiLa 2alUtl ( j_a I JL>- 3ljl^ CjLlc^ jj^ l<j"i i "J SjaiflJI JjJ-II (j-3 jjjJL>.ljll,l 
2 j 3-J (_pa-«-jJI y-j La_J JLSj i5_aj?*il,l 2j<~ I '».^»H JjjJI jK 1 11 4*\ 1^1 1 ,m Laj 
, <t\l j", , ..I S^Ljj <j-UJ w *~ I * • - — ^ ^ jjtv.tl (j^j 2Ja^Lc. LilLut jl_i SJjLUI j k'tl 
j2ulC.\ i-LaJI JjjJI (^aS^LLJI (jja^yJUJI ii]}LgiujVI IJLA jjjj La _jjkj 2JsLtaJI 

LuSLI 2JsLkJI ^yk. i_JkJI ^'Ijj w <- ■<*..._. ^^ I ;,^tt jjU-tl (jl^ .tiLSiJ Vj 
i.~. in j I SJaLtaJ! < il'yLfu^\j |^jl irViqVI j,jU~.tl j^jj 2Ja}L«JI ^f ^1^. juStiH jjj 

jj La-j II CiLjj" i ii a jLfl 4ja_LliILi J i LJL>- 4ajLoJI 2Js^L«JI ^Jt 3jjj_UaJLi 
(j_a 2_JL>JI tiJ^L^L-uVI cIjVjjla Sjjj-UaJLi ,_p=pij V, 2_JL>J| ^j| ,^~,qV| 

.3J)LkJI 

1 La j ~j a u u_j t 4_&Laj_JI ^j" i ii a (j| ^ S j aa. dLul (j-!l =L>.Laj Lo lil 
' ; '.M j* ml JLiI! J j j i ii (_, Ir ju>.! i i n'q 42LLJI ill^l ^"iinl 3-iLjj.i Sjjj-UaJLi 
jj* JL»JLl I JL* ^yfl ^^jJLlII j-aVl (jl iLtJUj-uj oLjLlJI S^sjG ^ ajsLLJI 
fj air MS ill i CjLiLLJI fCJ-a-t-ajj CjLiLLJI ^-5 4jjIj->JI (JjI^jlII ^Jl a*" i m j] 
, U I A " -. \l t 2 ij I U 1 1 2JsLLaJI 'Li-ai (j-a (JJ-2jJ 4j!LuJI O LilajJ, I (j_a ^>jii" i in 
(JjI^jlILi CjLjLLJI (Jj-C (j\j (JjLill (jSLI iCjLjLLJI (Ji-!^ =Laj^aj 4-<u^La *l^>.l_i 

«l! 2_£^Lc V (JjLa j_a L^jLLj (»j^. jl u <i\r (JSLJuj LgSLb jl L^Jj^. (»J-cj 

x_«JL>J,l ( _ ;r ^ 3JlS| i ii II p j itiLall ^^.jj^a.a ( _ ;r L^. J-*J-»;J (Jj Litj-^J^J 2^LtaJLl 
(j^s 4JI j_lC i4_l!LijJI ^^Ha-j 4_i£.Li!l>.'zlj 2j \l .^"aVI JjsI^jlII (_jAjlj (_ji^.J 
4-j-a-Lc 4-S-j>Ja-j La«I_Ljj CjLjLuJI Jj^. jLa 2^LtaJ| , <l\l ^" , ..I jjaj 4^j>.j 

j_j_t^ J< uu dJaliaJI tiJ^Lglxo/l JjIS" (^Jl (^jJj SojL-JI cijL>.LuiJ 2_^j>La 

ju>.lj (JLlLa I Jjt . CjLjLUJI aJJt j'C i in (_g JJI jLcujVI a\^j ^£> S*3i O' 03-^ 
6Jljl>. 4_jjLij>* CjLj^**i i n a ^ Jaualo^ 2il (jl£LaVL) 4_]l iy\^- LUjU 3j-uS 4JILat (j_a 

.2JaLtaJI JJJUJ (jJI 4j>.L>JI (jjj 
2al Ull -jr- 2_^,|j^ ^j\ j j ,V, LtJLa j-j^I j^jfn na fj\c J-a^l (j<-J^J i _ y ^-Jj 

2 al La 'I <j-a ^j^jl jJI Jj-ill ljI^^iihI Jjjla jl L^la jjijj tiJjLaJl jJI ^ 
(1) Lovins, A. B. Soft Energy Paths, Penguin Books, England, 1977, P8 
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(1) ^j JjJ* 
jJaJlj SJ-tJl ,jJ»l>V SJj^l JSllsJl 



9 io x (*u /(^jjnr ^) iJi^witi 


3 -it 




15-7 


1500 


«Jljr 


7 


1800 




3 


1900 




7 


1950 




17 


1975 





J_Sii IjJtS" juTjliljJI Ob Jj^jl Lit v_jrjJ SilkJl ity^uil O^JUw 
LjJijJo c-u-uLuj AjLalJIj 4-&L3jJI |_gj"i i ii a (jl_i (JjLoII i_£|jJLj 1_(JLl3 LiJI _aJ 

(jjJDI (JjIji (_y3 d jlr l^jl£ L*c j i^ir t j^^l i nil (jj-ill "M-V Cr^ ^L>- J ■ V»'aT 
^ ii i nt 4_jl /^"2. f^^-^J * 4_JaJi!U 0JLA Jli-a (jl TtjJal^ajl ^ya 4j1 j-^ t t j^ J ? '''»'' 

1975-1900 £ru Lo 3j*rntl LJJLi.1 jJ (jiLI . Uj ; , „" J5V.S >3jII Vj 3,1 Jr 
dJ^L^Lj! jLjjj! j-« (Jilj^o dJjUJljdl ^ ajl2iI! jLij|j! (jl£j jusVl j^tJ 

lJJL>.| I jl (jSU-a ( I )(Oj JjJLjjJI ^yfl -~'l-l Laj.VI jJ-<-aij (jl *JsljJI i32LLaJI 
3j_j£jJU Sj^iJI U& JLjujjiVI JLlS 4jJjVI 4JsLLaJI j^[ usja 3« nU jLik:VL] 

O-JLS ) '"■ C X_<_uLiJl .^'^J J "-i- jjjj.}L_aJ1 (jjJLJl (y-O^ t L^Jl 0***< ( ill iLjJ^Jsj 

OjL£j i3_l£j_xJI jJI Cjj j j II (j-3 ^ m-LJjJI SJsLLJI j ' i a a iJ Jt t-jl 1S1J.VI 



j-uS f]S> mi l cLsLLaJI j-j JLu «Lx£. (Q^=-ij Lc_a d ^ j**' d rt J^1^_a /^ (^j->tj » )l 1 11^. 2l 



8 j_y3 i^JjLuiJI j Ll^XI (2) 
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p 3c all (jii jJlS (j^ mJLJl (jjJLJl (J-iljl *-a Lai t^JuuS (JN ill l L^Jl a***u ul (JJU 
j-j J_u *_£JLLA T^uLi 2l (Ju_ijtj «LiiLi_a JL9l^_a (_3 (J)j^s_] (jLSj 4j9LLaJl jj-uia ^_A 
ijJjLajl jjl ( _ ;r 3 » Ll^Sj I J i U A '< 1 1 ^1 mli ul pjji"' *-aj ijjjjjjilo (JS i"n 2al Ull 
3j-a 4_jJL«JI j_jJ_uJ! CjV Jjla CjjLc ^LsJI (jj-ill (j-o (^L^JI ' a-LaJLll ( _ ;r 3 
(Jij-ajl Jul -ij-oJl diLdlalLa (j^^J (jl 4_ul£Lal jS_u (jl * _ *"*" ' ■■ > 2( '* iLajl I i(_£jj>.| 
S-lj^Ja jl j*if VL jj-LJ (jl Sjjj-UaJL] LLlLc <j£L! i^jjl^jl JL3 SJaLLaJI <j-a 

. LdlSLJua SJsLLaJI i <I M ^" . .. I 
IjjsI (jjtjj SJsLtaJI ,j-a (jJUJI dJ^L^L-uVI (jl jj* 4jJI Jj-i^jJI _}jj La (jl 
«L>.jL>. i_£^9 4_Laj_u1^j ) i iiitl (J^. (^pa^j-iXl w *J. is * ] 3-^ ^_3 Ll JLajj_u 

(j_a aJsljJI I JUt aIJ)Loj t*\ Q i mill j uixll *_u^3 (j-a jJ3lj J-* (jU («-#3j>ljl (j^. 
( _ jr IL>* cLJ_j_t-a Lij 4j3j-*_aj d**i i ii^LLq (_3 (3->*J I (J-aLS dJLLaj LuLs ) i ii ill y im 

.(Jjl JLul 7-j-Lajj d . ^ a I j i jjL^tlu (jl (_II (J-t^aJ 
Lja.jjtali SJaLtaJI fj-U=.jji (^3 SJaxuixllj Ajj^L^VI SJl^Vl (^Jl Ji^jij i LLft 

: (3) 4^p^JI ^L,U.VI (jKxi JjL^j 
?A3LtaJ1 ^1 rLl*«J (>« * 

9 rLl*<-i xS * 
5 rLL»o fjj (^1 * 

9<LJLaj 5^1a <uV * 

»l ii". nVI (jSLx-i 2j j mijII 3Lo~ ( _ ;r 3 2 _»j I La a SJsLLaJI ^jf *\J_a pjij^LU qjz 
(jrtj JoliJI (^Jl LLta JU V (jf i—tJKJ S^LtaJ! a^aJbl ^ic. JL^LlI! (jl j_lC l VqIc 
r-LlJl CjLo^o Jj^j i n~tj (jLcajjAJ J ■ V»'al 4_lAjjla pLuajl (jiiJ ^J-u iijS SJsLLaJI 
(j_o j-J-^l (j 'I J 1 2 al U tl ^1 n <"u ul (j| ii_3JL^ S^LLaJI (ji_ij ^Li^- ill Li] taj a 
jjli. jjt i_ajL^JI (jl idllj) j_i£. •» j i aaJ (jl •» lqj Vj (jLcujVI Lg-a jS-"i i u-J dlji »j 
CJ£:J) U-up. SjaUaJI tll^Lgl^l J>Li- (j-o (jLuiJ^U 3_4j>U.| 2_uijjJ,| i^^jJiJI 

.tiJ^Lgl^VI Jij^J. 3JaLUJI dl%f^,\ (j^j itiili (^1 4jj.L>JI 

' *' ' j" i ■■ ) (jl /-xaaltAJ (_paj-C (j-jAseJu d u i nj LAjI i"ir u 4^LLajl /— 1\ >JaJul (jl 
(_paj-_ijl (^_j_d_>tj (J^-ii-i tlT^^J iL_3lj_i_ul (JJJ-3 ^J i ii i II (^paj-ijl ^J^tJ La L^-La 

7 j_y3 t^jLuJi j ^ ' - — * * (3) 
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l_L& (j-oj i4_iSLa-U fly I aSJI CjLjj" i ii a ^^JLcLi dJLtj jajJ (jl Jt£jJ LuLa Jij ui i II 

1 La j "j a <>j\ \~ fL 3 j o it! Ji-L JLaLtaJI dJ^ ^'mil ^ (j-aSLII i_uLj>J! (jla 

(j-al j~ II jl ..4jI j JL>. ( _ T ^ 5_jLc. ja£LII I jut J*\ uU jl (jj^ ^^' 3 J **-".' 
3-sLjj j 3jjj_UaJLi (_j-i-«-J V J_Li (_£l (^ 2^1 Utl 1 <t\l j", , ,.l CjVjjla f LaJjLi 

JK,~,?^ ilij^jjutj jls La jjlSj jlLJI lilfa ^ ^jl uaoaVI ajl2III j! 3_aLajJI 

4_Lj-«3 j Si t a rt x-a /_ aUtl (J_aLiLlJI 0J-3-J 2 (_£JJI J-a^M 3-Aj , d A I". -^ I, I jjjjjjl 

(^Jl jJa-JI I nit* jLa 32LLJI (jja rLlseJ La 4-l«£ jljju»o (^Jl S^LbVLij 
4jLc 32LUJI 5J! i.ia ^ t_JUJI I JLd> (jl aJsl^JI j 1 L$^.L"b*J ^pJI 41LUJI foJ 

V 3JsLtaJI (jja 4-JUJI dJ^L^I^VI JoLaJl (jtjjfcj ^^L-ul i. iji.it JLwjfcVl ^ 
LJLp.1 LaJj (J-i 4J3LLaJI (j-a I— ) jlLJ, I pjJJLi i'II^j" i u-ll JUjjUj 3jjj_UaJLi ;»a-3j 

JSLAj 3-jL^jJI (_ya Mia", unit Ltjijll j±.~\ ^1 JSLi ,j-a SJsLLJ! Jjoj-j* <_jJI 

iftje ' ""t 4JsLLi ^1 <L>-La-] dJI^j" 1 nil (jl (_pa^iAll ^Li*3 iOJUj-j Lax. I ajgjej 

SJsLU j^a 3JLJI tfjuk ^ 1 <1 l^imq It 4-uLg.JI 3^.UJI jjLa iSJjJUl «LU 

d U , ,,lj 1 Lai sL>.L>JI aJJt 4 j j I" jlSLaVI (j-3j " la S 3 oLlII (j^Je i nil <ijjljj>. 
3j_»1/Liji JiaJSaJI (jjj-^ 4 La i ul aj jl ^LiLa d j i n a i"itl 4JsLLaJL^ ^ j«j xLaJI j \l <^t I 
4J9LU ( _ ;r lx. J 1 a -»_' J£ i f ll^~ 1 utl (jl J-A 4-Lajv^LJ La (jl J^X. u>l_LaJJ (jliejj/ (_y3 
jjj i4jj_La j_a oLj_U (j^-ae 1 11 "it 4jjIjj>- 4^Ll3 ^1 L^Jj^alLi (»J-3-J 4_oLij^i 
( _ ;r 3 5Jj|jJe-a ^Lta (j^J CjJj-^o (_^>- "iJsLLaJI L^J Clij-a ( _ ;r ltl (_L^.ljJLl ^\ LljJaj 
^yfl J^itli L^j 1 LjjUxjJ ^Ljj^SLII j>LlLI (jUejj/ ^yfl 4jjIjj»- 4^LU !jl\ Jla^jJI 

JaJLUsj 5_JLe 3jlj^- tijL».jj fjic jLkj rL^V ^jjIj^- 4^LU ^1 ^jIjuJI 
u^Js, 3_i^>9> 42LL (^Jl jLitJI ^ 2jjIj^»JI 4^LtaJI J^*^3 dlti jl*j l JLc 

^j_a 4_Lja_Ia (Jl_j_a! ) ■ C /J 5 *" 4_uL)j-^S fil^LLs ^—11 (J^slij (CJ (j-aj i tlA J J3-^l 

(jx Ja^nJ ^SLj^ 42LU J< uij i<U<j"iiill (^Jl Ji^~t iuLij^SLtl oJM^Vl 

V .<t I j~. ... tt i2jL>-LjIo.I 4-i^tJj ^ i_jjlinVt I juk jj lijjljj. 4^LU (jJI «J 
Cj L j -I s e- L a ^—3 j-u_uj ^ jjl dJJ!i d 1 1 ii ij Ja-A^ jj JLQJl i^oj-u 4jLjia j^^ (J-a^t-i 
(J^aa-aaJI «UX.LLaILi_oU ^jL^ 4_La2j ^—Jl ^J-t-aj /^>- ^LuaJa CjLcL_aJ «L>.jju_a JjjJaj 

2 j j > La ' I SLaLtaJI pjj JjJU»o o^ f»J-23 La ^Jl 4^1x^1 . SJjiS (jSLaj ^ L$jJI 

(^Jl 3^>-L>JI (jjc, ra K~'i LX ijLa i^lLLJI ojla L y=2i\ lqj. ^1 jiaJJI i_J Lajj 
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l fl"'il ■ ifl a oJsllaJI ix6^> 

|_l£ jJ Lie: ■ alliej fc-UsjJI (jla 3j&jl!l jl oLII (jrtie mil 4jj!jj>J! dJaLLaJI 
(^Jj-UI Jl <i <~i m>U (ji-LJI «ULs 1 2 .1 j > La 1 1 3jlj^>JI 4j>-j^ (^3 <j-»£j Li& 

^ a-la-il ^j^- « j tiJLut (jLa ju^jlll JLax.2 d i i nitLi ( _ ;T l>._j is I" uJI J • ■*'* ( _ ;r a 
L^_i jj3-" 3_jjIj^v 2JsLL (jJI Jj 5_uLij^ 4^LL ^1 rll>o ^ <jlH 4i>^" 

JLjJjj ^ La se a ( _ ;r 3 J i a sej La ^1 Ljj-Laj ^ (jSLJ i JJSl _jl a 90 (^l^s. (jj^j 
jLitj r-Li-iLi SjIjljJI ^yfl (*>2-> L*jT tlr*-JJ (j-^' <Lct- Tinl ^1 I ! 1 1 r^ jll jiljj gSJl 
tj-ti*- i n" (_J3 jqj (j-a I j' o «""" I sLj-^S /J^- J Ltaje *' «Lj^_lU CjL>.j JjI CjLla (y^. 
(Jjjs-I 3j_a .* 35 (^l^s- ^j-II 4j3jQlt sl^JI (j^ituij J I a 60 <j-a Jjsl ^1 oLlLI 
J_al_«l!l ( _ ;r 3 t_i_<JL<-u2l OJLA JlLa (_^i^. ' " ' LLa a scl 1 1 (j-o j_uSL!l tiJLut (jl Jj-2-i 

Jj-Laj (jl r-lljej V Jj 4-a-3 ^1 \j» .^tl ^1 4j>.Laj (jlS (j-a (jl i2Ja|_LaJ| .o 
^Jj^Ja dJLLa j»|j L*3 i Jill (^Jl . U^j'a -i^JtjJ SjI JlJI (j^ JLc J^>- 2_aJs <_jJI 

. 3j_<1iLjj3 sKl i ii il'a, Jill (^1 jjI/Lla 

2 jl La 'I (j-Aj j mi j II LgSlgluLJ S^LLaJI qm 3_uj,L^I JlSLil 3j>ii dJLla 

. JaJLjciJUAj ^SuSL^KjII) 3_^j^J| 42LLaJlj3_^L,j^SLJ| d^LLaJlj 3jj|j^>J| 

JLSLif JiLI ^ ■■■> ■■■Vl jj uail J< iVt ^ylJI ,i<i,~,M (jji 5-uj.^tl dJaLLaJI 
a^LLaJI ijS^Lfu^u\ (j^. iuLalJ (>o-j . Lla I gj-j '"' (jJ Li-cSLI (_P=jVl ^ S^LLJI 

3ji^>.j^5 4_Jjl jjL^iji (jjs 5 J <i" i ii Ll 4^LLaJ| tillju (_jl«-i llJla 4 nl"-»J,l I4JK i'iLi 
(Jj-l-L<-o Lul 0_o~j i(_Jjj>.VI j \l .^tlj jLiJIj Jj^IjJIj /aitjJIS (_psj2l ( _ ;r 3 

(j^. 4joLl!I S^LLaJL, ■ La ~'j a LuiLSJ (jLa SjjLLaJI j_jijjj 'i-^^-- pjj^j^j l_La 

. I -1 j~ I 5j ui "J JjjlaJlj /a^tjJIi S^JLalLI j-i^ 4^LLaJ| jjL^iA ' '^ j~ ' "I 
2alUH I ;<\l j* , „l ^ya ~^r- VI p ,„^tl S^JLalLI j_i£ 2alUll j \l , ^ ■■. J< uj 

4_Ltia_»_a 4^>.l^_a (_5 Lutxgaja *_jj-*_aJl » la-Lgall I i j il < eaJ I i>J_A ^J-^J L« 3-Aj 

j_^c 2 al La 11 j 'I "- a J <n"i 1 ujj i«Ljjj/LlLI J^ir>JI L^J JL>u (jl I nlr i_uj1j 
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4-uLij^ JlsLL JSLJtj dJJj Oul£ *!jjji LcjLs-LloJ <j-a JUJjJI 2 nl"il 3jJL=ciI.I 
CjL£j^e_o J J « mi "i 1 4_ojj>- 4JsL!o jl lAjJUi gSJl 3j^>- 2I Jji mi" jl SjLJ^U 
(j-iir ' ""' Hj 3-Ll3jlIJI (JLa-cl (_yi 3_jjIj^>. M-JsLIa J Si mi J ji 1 JJiill JajL-uj 
Siih-^l 4^LLJI JLS_<i,f (j^o LuLvLl^vI JJjij ajLj <jSLl i<Lc I Li^aJI (_p=>ljjLVlj 
dJJ!i ^—L^j iS^jL^ILlI j-j^c j-iLt-aJLI j-Aj ^-j-uL-ui j J 1 a rt jj-a l_AJ_<u_i_uj LLii zl 
Jjj^-oliJI 'J^J^J LgaJI jj-a JL>»J cLsLIajl p^_Us^_a ^-JS (^<_lj_u l_i_u I (j\jjL>. i-ill-i-A (JL3 

*. 1 it' a Lq-^JLu 
• 4-JaVl iLSiia-ll jjukia -I 
.^aHal] ^L^l J1„«-,,„VI -2 
I j" S '' a '"' jl Cj^-lJI ^yfl oLlL' tj^r 1 n"t J_ip- ol_L>.jJa (_g JJ! mJjL^JI Jliil ( _ ;r 3 
J^tjjj iLitiitA JK miLi j-<-i 4^LLaJI (jl i_ aj£ 1_LjTj 4_uLjj^SL!I 4^LLaJI <LLa 1 ulaj 

cL>.L>. 4 J I l"i 1 I j I 1 »" . ..J (_gj_!l I'll^j" I ii U ^jl\ J L.3J (ji>- J^>-' (jjJI (J^-" (j-° 

4^LLaJI (j£. ojVa£l jj» 4jJjV! 5alUH jJLt^a^j LJIjGjI JHU I juk ^ i5-uL#J 
3jIjj>. CjLj-j.} (_^-l^. <tjjlj_>JI itJaLLaJLi I m<s""Ij ja^tAll _jl JjijJLdl ^yfl 4Jjj_iJ,l 
1 M" -» « 4j9LLaU j I i a rt (j_a LJlJCui LJJI JL^-tl I JLA (j_« i— Lj ■- i tall 'J 4 «Ltiajart_La 

i_ujj ^L^lII Jl q <"iM iVI ^1 Jjj^s^J! (jlj i^-ijlUU ^L^lII Jl o <"im iVI (jx. 

(j-o 'j 1 a 2 1 1 (jl£ lil (j^J Sal ult j_u£^ j_j jljUjj ^ a b x a JjvIj_4j jjij-U '^!-^■ 

(_j-c!j !^La 4_Lljla cjLaji. /<uj-21jj (lr*-*-° o^J^ '^h 1 ^ 3-* 4JsLLaJ! < *1N j" ■ ul 

4-1 aim I 4j>-L>JI d j j 1" I 3j_<I/L^a 4j>-jll!l l T ^*J Jj CjL&LiU JLifc Jli ^yfl J^i.jJJ 
( _ ;r ^ Jj^>.jJI (j-C JjJLjJI J_ik La : Jj^s- VIJjj/ T'J-iaJ (j-o <-£jl_L^ (j\£ lil 
jl («i:j 12>Uol 3 1 < 1 ^ i.-.i.ijt 3_iU-V' D^ ^ 2LaJl>J,l SJaliaJI Jj^jo J^-Ij-o 
j«_ij_tlj ^a_A 4-Iai 1 u 1 JS-J * ia-LLaJLI j] ifi/j Mill ^j^* ) 1 i» i^> tj^- 1 ^ L^S-i^ao 

SmiII Lii9-bi Lglat jj AjJLta 3>^" j^^ a .' j * ^ ' * 42LlaJl f>i <j-° ^!-*^ 

jl (j_o j— 1 lTlSLi (j-«3i ( _ ;r Jk (j-^' S^ JLaHll j-^c iiSLLaJI j^Lt^aJ I La-tia. Lik^ilSlj 
Cjj_i_lJI .4^3jGj oL_<_]L1 (j<-a- 1 ii~ tjl iCj^lJI 4l\ijG jl oLlLI (j-tir 1 n"l ,3j- :>,,J 
^-i^ ^Lili^ 21 1 (j5»-4-i Jj Jol3aJ! (j_a 4 <aV i^~> CjLuilS ^J-^ ' ' ' '^**' ' ^> Lo^ jLiv^lld 
V » Ja 'I JJ itiLJJLj aLj-2-U iul^Jlj 3 mm Mill 42LkJl^ 3_.._.,U1I j^L^all 

J*\ mij cjLjLlJIj cj^lJI *l_Li j-Aj JL>JU I jjt ( _ ;r b 4 j<i itil jis 2I j-o^il (_, Miii 

jjji (^Is- ajsliaJI (^Jl 2L>.L>JI JiSxui i^JJI j-aVl 2Lp-LlLI pLlaaXlj A>>bj 
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(j-C 2lj_<-u 7-j_La_j (jl I * ■ V» » j (JL i_i j-Laiej JLS . 3jJL5tlLI <Lut.ixla.il j vl .^t I 

(jij- 1 ii'j jljjjIIIj 4iajCU! (_p=lj^.V 41LLJ! dJ^L^u! < _ ;r Lc juStlH I jjt uom 

i^llg" 1 11" CjLaJiiJI OJUt (jljj&J gUol 1 njtl ^yfl ^J^ I ,- ^_ LiA t r J '_J J ?^'j ifl W*' 
LJjJaj ^la i(JL>J,l \jJt ^j£ rj* .*~'-~\\ g t "„/t,^ j-uj 2j3LtaJI (j-o *>i^ *— '^r!-*^ 
<j? L)jL>._aJ 2_£j > aVl Sjlselll tuLVjJI ^jSij 2alUlt 2<l < j" l ,,ia «Uj.i jj£I ^Jl 
4o^jGjl (jlalj^. 2 t_ut JU 2 al Ult I j'^ j" 1 ■■! j_La^a (j^s '/30 -25 (j-o i—ljJij La 
4-L^aieXa 3jIjj>. CjLj-j.} (^lc 2_jjIjj>. 2J3LLi J'C uU i*!!^" 1 n_t 4JI (_gl 1 JLjj-jjJIj 
jl U aVl ^ j_l!SLII f^JS 4_Lc SjUai^J.1 tliLVjJI {J I& j-aVl i_itt=eJ Vj 

SJsLLaJI dJ^ fllml J-«^*-a <jja '/60 -35 (jl ^ 1 r cJ^ Jj^J' oJ-& (j- 3 ^J-^ 

(jl Tt-usljj iaIOO (jjljjsi Sjlj^S- CjL>.J.i ( _ ;r lc. (_^jL$j Jl »~ ( r .t J 'C U1J JSJJ L$x3 

1— alj m 1 J "jjj caJU fc-J Lalb V 3_jj|j^>J| CjL>-j jJI oJLa (JlLo (^i^- SJslia 7rLiJl 
.SjjjJJI Cj^LcLill «Lu <_J Lajj V 4JI Lo jLiJIj (JjjIUJIj /ojajjl j 'I ■ ^ a 
tr ^ 2 al U tl ( - Jja ^LgJjl dJ^L^oVLi 2_ajLs AjLaJ (2) «^j JjJL^JI ^ 

. (4) 2_l^S j JI 2.0^1 2_uiLL^I Jjjdl 
2 Sj i"il_m 4_ljLij^SLII diVI mn nVI (jl (2) («-^j (JjJ->J! (j-o •» ' '-""j J 
l( JjJL>JI ^ 4jvjjII (jljiJI (j^a ^1 j^S 2JsLkJI lilXglrnl ,jjs '/.I0 (_JJjlIJ 

4-uLy^i Cjlia^e_a sLu *j jj 1 a 1 1 J <_J Lajj V 2j3LtaJ! (jjs \Sj^~ » ' « SI i i«*> 21 (jlj 

(jl ' d J J j i_il^Li_u2l (j_a (JLus 2l CjLusj 3t_j^aj d la )l (j_a L^a-UJ La 3<_a 

(_La_«_j (jLa_<j/ (^^ oLjII (j-Lse 1 11" 4 La 1 ul aj 2 . j I U 1 1 2_jj|j^>J| 2^LLaJI JLJ jjj 
2_la£LI I Cj I i (j<-a- 1 m* (j_a lj_j^aj j^l JJ» ^Lila '/80 3« LiSLlJ Jj^jJ I ^\c 
(Jyuij 4-iSljj jSJl 4^LLaJI J-jJjj .~<l U-» ^ (ja !j-La-i (^Lij^^ (jLitjj/ Jl ih'k »Li 

./.35-30 (^JI^sij jJ-2j 2_Uaiitla 3«LaSLi 
4j>.L>JI (jlr Jl*1«j 2 al Ull -> I 1 4.", , „ V CiLmlxi u pLul ^LsoLi J^tl!l (jl 
Jj|_pil tll^L^uVI ,jji JLj>JLi Jji^ 3-jJj^l 4^LUJ| jji^ia ^J^: (J^ljJj 2_oL^JJI 
pljjlui^J 2j-»,^",tl ^J i^gjijj ,jj J^selll I JLA Jla (jl i2_JL>JI 4^LtaJI j^l r^it 

S^Lfl^jjjs jj^uu jL^LlILi sUSL! 2_utLsj JjjJI ji^l (_ya ^"-o SajLJI 3 i^jtU 

JLs. jj» La£ I j'alj '" i ■■! JLs- (^ JJLaHj ,jj 2al Utl ( ^ j0 jjlxaJ LLaljLa-" t nl 

8 1 ^^ JjLJI jji^itl (4) 
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(2) (Jlj Jj-ir 
(djjiil u »ll) 



1975 1975 1975 1973 1973 



65 64 76 69 58 <£j^t) 5jiy 

55 37 50 39 35 ? 100 j, Jit 

^ 6 19 6 ? 200-100 

10 L 27 I 

J J 20 11 17 f 200 ^ j^-f 

30 31 20 27 38 (£j«4>i) 4PIS* 

^1 ^1 ^1 ^i 31 J^ Jsj^J 

3 v*!^' .kjia^ 



27 ^ 26 L 18 ^ 24 



3 5 3 3 4 a_*iw> tU^ 

5 5 4 4 4 oVUkuI 



100 100 100 100 100 f u!i£__,*ii 



!_y^ju sLzfllj La lil (J_a^ti!l I JUt (j! LaS ijLiJIj (JjjUJIj («jtA!l j >l La a 

(j_o o 'I jj i " » I (j^ J "*■!' " SJaLLaJLi j-^ \q~ i I, U jujjj joLa.il ( _ ;r a cjIj-JLIII 

SJsLUj 7-Lj>!I ^LsLUj 3_i.ua uJI 4^LtaJL£ 3j>JL3E_Ltl S-^uIaJI iLaLiaJI jjil ,^a 
j \l .^»t I ojutjila ^Ir LoLalcl I '"j/^~ (^1 JjalaJI i_f Jill (^ i_gj)jj. ..j ?-Ijj3^I 
f-LpI (jLb ilLIj) (jJI 3-3Lolj i3j>Jtj_=_U,l j-lc. j \l .^>tl ^lc LijiLa-lcl (Jji2jj 
v!j>Lc:LiII (jlc J,La_LcVI ^1 3^.UJI jji J I Sim 3_aJ>La SlsLU iTjL^Lu^ 
__j.ll (^JjJJI -JjLU 3j)Lcl ^jS (JjaJaJ! i_JJ_aJI ^^l^. 7c^_c_i_j La-ijj 5_jj|a_<JI 
<Lal La 'I Jl a + " ...I 5^slj_u 2l3Jl»JJ jLLvkVl 3-Jj uu II c-^-i-Laijj ,«JLaJJ-!l 

(j-IjVI *j La jJI VI .j.. j t 3JaLLaJI juJa^Ll uJjijJ ,_LcLLa (_£! jl i3_i_jajjl 

(jj (_gJJI j_a 2I J-Aj 4_jjj_Ltl cLa- I . ..al r'LuV Sj^iJIj CiLajU a II («Jilj-lJ 
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4-jjLj_>JI Ojj^oI J J 3 ' "~J 4JJ_lj»L3j SjLjjJ (jLcujVI J_j ^^.3 4 I j i nj I a JU 



•o^J- 



:4tflbl?&a»£it£tj»t 

4j_ul_U_u pLul (—11 «LxL>JI £j£. /J ' eaAJI 1 JLA (j-* JjjLcajl £J->JI (-J3 1 i ISj 

i3_JjVl 4^LLJI j.li^ia (jJL: (j-u-Jj 2alUH 2_uL$i!l 4j>.UJI ^^k: JL*1«3 SJsLU 
,T| j Un'11 LLo _ ' gaj S 1 3jUJL>. 4j9lL3 4mi_i i ii tfLsoL] (J^tlll ^jl j—^j JLul (j-«J 
^^JJ j la i 1 1 I Ltaul w ' ea "' S J L<t£ i3JsLtaJI (j-a 4jjL^iII LuLvLv 4 j j I" d J^J^ 
I j_a> J-jJ Sj (jLSLaVI ^ ^jL^ I jl Loj 3Ja|_kJI Lg_i dJ Ifl". m" ^1 4-LijSLII 
.jo^LutLbj _jl j uu.ll 'l^-lj (^ Cjlj-uJLJ ijlil JLsJ (jj-i ' *^N j" ' ■•'^ 

^ SJaLUJI ,jji oJM^L-uVI JjlS"i 3-^:1 Mr-itl cijl in.njJLlj djl^AJIj ->l>aVl 
(jSLij^II 7-ljir-iU sjjIs,^ >Liiuj-uVI (jlSLoVLi (jl^ liLa iLj>j_jJuj jjc J}L>. 
jl c^-u ^ So^ljJLi j < nil olJ& lilj liULuLluiV (j^-l^ !M-3 ^Ho jLg-JI *Lul 

(_paA>J (J^ial LjJ9j ' a-uSgJl 3j^>-l J j < i"i" I (^^1^ M^ a25 d^-jl ^j^- t^-uSLa 

^ jlj^l 3 ni^ J^ J^JJ o' D^^V cr* U^> Ijjj 'f 20 e^l 5 j'j^' ^J- 5 

IjLs. J->JI (j^ '-^Ij '^jl J ' ".' (0-tV-° (J^ S-"* 1 -^ lj' Cr^'- 5 -^ 3j^»-lj SjLuj 

.«LuLi j-#^ d AA-^. ^1 ^a jj^ij^m ' ^J^T""^ (jr^-'-^ -^-^ 4jlLsLj/ ^h^ i"illj 

J j I " I j" u . ..Ij . (j^L^j (^h-^ (J-jLx^JI (j-o jujjlII «Jal^JI ( _ ;r a tiJLuij 

CjI jLc ^j^ CjIj_l«j ^Lii^. c-ujUj La JSLu/^JI aJJb j2tV (j-°J 1 4^LLaJI i £l^l gj i ul 
jLcjcVI (J JU 3_aL«JI Cj]M-i^5ljH ' La j La a. (Jl «»" i ul j i**iij ^L^ 4_us^jJI (JjjLlII 

I SB I" ^jl (j I II SB "( I II 1 4_i-al_>J1 dlljl J I II II (—IL^J 4«U-aL>JI Cjljl J I lltl ly\^- 

^j^* i «_a ^ ^ 1 ^ • \ J^-iJ * ijLuJL) (Q^jIjLu_u (Jl <a*"i t ul (—II (jjjLul £jja 4x.j^3J5E_a 

d 1 mi jl (j-cLa-^JI (J-dJjl y j t n^j JjI^S tlh*J *5jL>* Ly^- lP J ^"' * ' O' u^ 
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ftXiXiJI fciiUJI LipgJgiSj 

-n g * rt Jl)J^t_lJlj £j-^j>*X 1 *_a Jalj-j^-j 2i 1 /j-I| tiU!i J JU jJa_Ua_u_uj 40JL>.j 
(j-o j-uSLi J < V>'ai ^^jt jjj Ls^Ual cl'iji ii i." i i imI 4j*_uJJI 0JLfl>_j 'p JJ^** •— *t>*-^IJ 
^J-jL-o^Jl ^J La3l jj_a fa-#3jL*jj ^j^* ' ' ra ^ ' *~* * > (JjjLlII ^LajJl (j2 4Jj-*jl 4jL>. 
^j^~- uilla t^Vujj* Mill a j j a rt Jjj-aJua, _}lj»3 2l (^-3 J-J^Jl (Jrr-^-^ 4_i£,LaIo* 2M 
jj» uJlj 4-fl-Al ^Lfliij i_uL>JI (JjjjLo lLL! 4-j i nitLi •» j ■ aJ Llojj oLiJjj ol^j (_g JJ! 

«L)1 J-;tC tjj-aAill jai£. Of] 9-VjCl>- z I foi^. j2>£- 0-)JL>J1 (_paj-*_a (_£ LLfl> 1 < i nt 
JlJs.3 i4_j_aj_JI (O^jLS^icj j mi j II -i^>-J (2>^ SJsliaJI pjjJaj-a J "->'■* (jSLa-i V 
(^ CjIj_Ju ^1 L^jjlj ^pJI JKmi^Li LgJI nt'iiit pjj^ij 3al Utl j^jj ^yi 
t—iLfui. 2 1 I ' I j • a 3e _' (j a ^1 4jvL»j Jl«j joJ (jia-t3 i(<i^ioL«j JjjJaj ^lj-3 2l 3Lo- 
i , U — 1 1 »_a->J (Jji>JI ^1 r-jj_>JI ^1 =L>-Laj Jju f«Jj Cj^-lJ! ^1 fOjx-aJI _jl 
(j ii j I j ) "-> a (j-a «LuLij^^ dJ^L<-ul j-j^. (jjJLj SJsLlaJI (j-a LoLj-Llo-I jjl il 
J_*_] ra-lj * *Lj J-a-JLj (j-aj S ^J-a-t-J ' ^ „ J * JL>.^_] (j-Ji :l_3j-ju ^jl ujj)j-La 
I *""" I Laj i ■■■ 1 !il i-tJ^JJ (j£ is 'J j _}1 JL*J1 Ij-aj jj-a (JjLaj (jl i-r^* 4JJLM* 3 
( _ ;r ^ ij-Gj-a olj-J V jJs ' a La a 1 4-a-j-S-ll f-3-iJ lLUJU 5Jj|j mil 4^->JI jLii.1 
dJ a ml i la a sej (jJ J-i^LlILi 4JLa A a i ul dJjjili i-.t^A^ ^)| J .^.~^ ^jlj niJjLo* 
^JjLnj ^2 c?^^ ^JJ-H^ 3 L ^»-'- fl> LJL^- 3 ^ Lq_i \a idJULLat (j\ju>*\jX\ CjLus <_ i i h i 
^La-se-i ^j a i ^jl «L»_a i^J-aLjLLj ^jjl dJLLJl ^j-a ' ' I Eaj (jl '— US-a-i ^J-i LiU!i 
J£Li 4^^lc (^^1 iiil U5^ D^ 5j>-Lj>- LaJj^ Lj^^i'ii jLiJIj «.Ljj_^SDI j_ul^3 
.^LLaJI CjLaji. di\ i iii uLa ( _ ;r 3 (J-aJiJ i^JJI p *- ■ a 1 1 jL^>JI dlli 
3jL«J! (^.a iJlj^aiJ 4^UaJI JLaJtl<-ul Jjl^'it 3 ril'i-^l i2jU!j^>.y! ij^ (jjs 
,_P=lji:V oLLlJI j CIj^^lJI (^3 3<l < j"miU 32LkJI ^^ JaLo^JI (^k: j^>J! 

3jijl2iLI Sj'-i i'^'i JjjJ! o' (2) r«\) Ji^-?J' t^ '-yb i:; ' a ' jljjjjJIj 3iajGJl 

Jjsi SjIjj>. 4j>.j^ (ji^- 5jjIjj>. SJsLIa J'C i"i_t 4^LIaJI (]^a Sj-u^Cjl-La^ I'll^" i n" 
4-aJLJ-"iinU 4^UaJI tiltj dJ^L^LjiV! ,j^ JllJI IJLA C^j>o rjJ-ijJ iaIOO ,jji 
MS ili i -ij'- 5 (j-^la Cjl!i (JJ-5 (2>c p K**t i LLa.} Laj i LajUj-jjj Cj^_laJ1 «Lt^JU ^—5 
(jiir i n"j 4fi£jGjl (jLa (sUSLjj_a 2 I SjLajil CjLjVjJI (jiaLLa (_>aJtJ »l i""i i iiLi) aLc 

JlJj_i1!I (jlslji:!^ 3jJLa^>-V! 32LLJI x-ij^l^i- i'U^Iiiij 3jSLj^aVl ajLiell.1 
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2 al La II «_ij (j-o J^£\ dJI^j" i n_i 4_ujJl1I Lijjjl (j-^J '"W^' (j^ i n~j 4j^JllIlj 

V 3_ikiU J& jiSLuJI (j^lUJI 3« nU (jla j^LiJI 2sU;t a , , ,, 7TL> Lalj 

J_jj_au (jj 4 LajLjj—u j-a 2 I ' ' I Laj i La j JLaj CjLiLLuIj Cj^o-uJI 4_t^JU < < 1 LajJ 
iL^jiujijj 4JLlL>JI oJUt i—Sjjij Lci£j «_jLJu Jjv j_al 5t_lL>JI <LaIaXa ^°i CjLjLuJI 
5> j iS CjLj_aS Lul^ILuiJ Lul '.jj^jj ^jj>-\ 4JLjJL>. 4_iLjJL>JI 0JLA *_a Jj^ljlu jj^-J 
<J1U_j^SLJI (_j-fl^ iCjLjLuJIj Cj_o-uJI ^°i CjLojSLU Jji i"i" j_L->-I (j-a SJsLLaJI jjjj 
* Juj_jl]| ^IjjLV 4j*IiU 3_^L,j^Sj"l SLaLLaJI <>a /.60 (j-JI^- lillgluU >Lia 

^ 3 U «" inU SjSLj^SLI! ajsLUJI £y» '/SO ^Jl^ <<\ \fu,n ^J^ _ojI ^j 
SJsLLaJI jljJjj <-<IU-» ^ 3>;Lfl^(jL9 LajLu Lij^i La£j 1 juj-tlll <_p=lj^.V JjLill 

3_uL,j^SLI! dJaliaJI £y» JlLoj La dili ^\ LiiUal _jj /.35 (jjuCS V 4jSL,j^SLII 
I iiiiMj i-Ll^^'ii.iVI (jlSLa ^1 JLiJal!! oLLaJe^ (j^ tiJ^Lji^l j-i£. LgJLoIJl «Lui 
(^JLc VI JjjJiJ V «JsljJI ^yfl Lul I i a uu£V <LuiiJ JujjjJI jU^- 3«La£ dili (^Jl 

J£ J_il_lLa 4J| 3JoLuij JSLi ^Jjij I juji (jl 1 7.25-20 ^juLHj V 3_JLa^>-l 3*La£ 

3*_jjl jl Cj^Lj j-jJ_lHj aj-^j LgJLa t ^A" , ,, »j L^LaJLi-uiJ 4_uLij-^lS «L9i_La 3jL>-j 

,2_j]jVl SJsLtaJI (jjj CjIj^.j 
isLsLLaJI ^j_a l£j>L^u ">' ^^-a^ ?t_uJ^aIlJ LujjJJj Lul i n~». z LLa a jJLi ua^-J 
(jl ^j*^J**'^*'J (jLLLal d 1 11 a~». f-*^- 5 < — ) 3t^ JL>. 2 ^JUj-alJI (J_a_>JI (j! ^j*^J**"^*' 
JjuJI (jLa 3JL>JI oJLA (_y3 1 Lujjj 5x.Lu/ 3j_Ju^. O 1 u SjiX J-aJiJ sl^^JI i_kjSLa 
(jLiiaal OJLA (J^e-i Lja^.^ (jVI i LiJa QajLaj jjt j»4J-Jl J I3J0 1 -1 J I La U (_gjjjjjjl 
(_£ JjjjIII (jJaJI rl^=J ^^i^-" (jr* l2 -^k>^ 3^LU jj^a L^I^Llj La ^jM 4j JjLill 
fjjj I * 1" Oi^Lfu^^\ jjti'n) SLcL^/ Jalj^i^ 2-1,5 (jJl^v (jJI JL»>l_aJI 
(JLiLa «_a ^LaLnIu Lul tiu^ (3^>J i(3jjL^JI 4_o~l_LLI i a jj La 1 1 j JjjjjJI AUaj 
(jl . «LcL_o/ JqI a&ljS I , 5 ^—11 ^"Ll^tj ^JLjj-jjJI jj-LaJI (jl ^pa>IlAJi 1 ■■** ^—uj-Sj 
,jU3 3_cLu// Jaljial^ 120 (JJjL-u lj_A LLtLLa ^ L-kjuSJlII jlga- dJ^I ^'mil 

j»jJI (j_Io 

' ; ^N j~ ' "^J (_LS-i_3 JLlIjjJ AJLajs-VI Pel aSLJl (jl aJL2j La ^1 S.aLiJal ^j'— j""^'t 

J^Lij La 3JUJI tfjuk (^a jL^>JI lilM^'tiil iJLu Z/25 _ojJ> 4jSLij^SLII 32LUJI 



261 



oJ-iXiJI oJiUJI LipgJgiSj 

J-J JUlj *GJj *d LJliLa (jl i4jJjVI 4^LLaJI jjuuaja <jji 2LcL-u/ Jalj^L^ 480 
<- 1 i n a- " La a i (j_o L^J^Lkj La (^1 4 S 1^" i nil 4^LLaJI (Jj^xlij j»j-2j (jl Ji^j 
(j_o JL>.I^JI (jiaJ! (jLa iLuLLaj^jJI . 1-— A * T I iiS^-ifa I jl -i«" i ■■"' (_^JI <"«!-• I Laa-VI 
Cjj-JI (jl aLJSj^I OJU* (j-o /T~~ i "ij i<tcL_u/ aalj^lj^ i_iJl 12 (J-}L«J ila-axl I 

4_JLs Llojj 4cLj/ 1 6 SjJ. (Jjuijij (jJo 5 Sj j_Sj Jjj-jj jL#>- (_^JJ 77^^ l5 jJ' 

Lol . LaaJ 25 J£ (JSVl (jJL^) JaJJLJ I <j_o |jL».!j LlL j^lyl (^ Liil^lcuJ 

CjIjLuiJI I gSllgj i ■■" (jjJI aajjjl (j-o (jLJo si JJx. ujLui> ^ 1 j a ^jLail >-i!j-J-i 

.(jLtis^l Cju_a (^JLjj-jUjI LflLa-3. xJLj (-y^Ji «L«jJfc_tiaJ1 

jl «l_ij_^SLII (Jl m"i ill (jjj L»jujjjj cj^LjJI 4^jOJ jj>. I (Ja. ijJLut Jj* 

5 (jj^Vl cjLJsajj>J,l 

(jl JLSJJJ La_ll 4 21 J I (Q_*_U (Jla-mJI I JLA (yi^. ^ 1 nL>. 4_]L>J (Q_l JLdJ (jS_4-S 2 

(_p=>lj_c,2 ^ I m~ 1 nU 4^LLaJI (j-o CjLjLuJIj Cj^-uJI O Lxl Lali a (JjJ-Sj (jlSLoVLi 
Sjl 1 " a (jL^ijVI (J^jajj (jl j-Aj iS^-" (J^ 5 * * . ^.' liJLi&J ' ^iJ-^'j 4j£jGJI 
(J^jajj (jj^i-VI iLJLLajs u^sjjua ^S I i 1 nt LLcSLI i Ij^s-J '4>^ *Lp>Lill i_fl_ajJaJ! 

LJa^j <>Lo.jJo MjjJI Jlj 1 nil ^ylc S-iLvVI Ja-I (jx ,jSL! lixuiLSJI <_ajjiaJI 

LSLjj-al fjjs j^Ij^Jj^ (_ya ^LajLaJI i—fl^gSUI (jl£L<j/ (jl j^l i^tl <_>-a*j j^Jj 

tJu_o^ »P 1 iitl (--<i3 i* i^_L>JI 4_^>. L^jI^jI 4j>*I^j it^ji^s-i fc^^o^S (jj)j-ijt_] I^jLS 

' jj (J^'-i (j-jj L>>-^-J CjjIS (j h <a i"iil d * Mil (jL^ d . >» a -» ' rt j,h] ,",11 (j^Sj 

Jul 7^1-^lS . Lg-Ltj- ' m"o ^ j "i a i_£^SLi! 4_uiL>JI 4-iii-ljJI , U'iIj ->,U 1 ^ 1 La 1 aj 1 
JaAseJ La-« 4j^iej^iJI (JjSUI ( _ ;r 3 4jjIj_>JI 4^LLaJI (jj^i- OJ-A (j-Lse 1 n"tl 4_lLiC 
Vj 4_«_ijj_a (JJ-SLj (j 11 <i i"ill (jLa ' aj-L*aj| ( _ ;r 3 Lolj '(J^' (iLol Lj^I^ 1 k^SJl 
J^jG (j an i"ill 4jlj1/I Oul^ (jl JliJLs- lilj t( a^SLJI (Ji-!^ (^1 I ^"n i"il (Ji-JU 
31ka (^Jl VI r^*J O^ L° 3j«-<iVl i_^ta. (jLa I l^aJI ^ (^Ls- ' a^SLtl (^JJ 

.4jjIj^»JI LajLjT v^^>-j L^auJ 3iUJI c-jI MifVlj (_. A^tl ^ 

tyJ-J-J (j' I 'jif i oi» -f -3 400 f^ cr^ UiAj-^j cj- , '- , ->t!-" ^J-l^' V^ 
OL^> t fl Ha t»l"i i till (j n <i mi (j_a 3 i\ dj 1 -i^l I ^Lj-ILc (Cj^j ill) 4_uj_L>J1 Ol ^> t a II 
(j-iLojj-II (_gjl_«_«_LI Lol .((SjijI—iJI 7-Ljj_II (j^o ^j a I x ~ I I Llojl 4-jJI a ui II 

?lj^>-^LI cjLjLlJI -i j 1 1 ^-"' (J^>- jlSLa^il (j-o jljjlkJI tj^ jl^s (jja^j^IL^ 
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(Ji-l-i ^\ L^JLioLi ijikj i"itl 4jljIiI (j-o SjLjLill Jy>-J IjtSjjs <LaJlJm *JsljJJj 

' ajj^aJI J uaa ^S I j j a s»J »l" uJI ( _ ;r 3 Cj^-lJI 
(j ii n 1*1 II d » i*il j-jjL3 JjI"' (j^.ll i hj j-o^l (jLa 3jL>JI (jJaLtll ^yfl Lol 
(-J3 4_«L9 2(1 ^Jjt_>tj CjLj^**( 1 nd (—11 3jlj->JI «L>.j.} x_ajjjj 21 CU-lssj Cj^_i_lI1 /^Lc 
«Lj_)j-C 4_L]J_a 4_]l p J I J mi (-J3 UJL>.t iyl.nA JJ i?t_Jj-« j^lC Ij-*I ^— 1 3rhr ' ^^-^ 

c- 1 u* , ..V ^^jjj^aVI (JLuiJI (jj-oj ^IjJLij 3j_aLaJlj (jjiijsjj (jjijiill^ 4-4-ijls 

(jjiil OJL& j2tV 4-tWuaJelJ I j 4jjLaj>Jil t_ulj^JI ^yfl jjlj-^' "W3j Id'" J^ 1 

t;r jt Lx-a j-i-^l ^Sl i] 1 nlLi cjLjLlJI (jljjL>- cjj_L4-i jiia i4iujij>JI (jjJil (j-uj 

jojialj I j 1 1 in cLajj^s L^JjSLi pjljjiJI Cjj_L4jj i4jjJL>JI CjLjLLJI o'j^^* - 4^1^ 
I j Lea * 1 d " . *-."! rt cioLS CjuLLJI ^jl dappl 1 Lo '' aJLmJl /^ iji^j CjLrtlLS 

jqJ dJ-J-il 1 I II II (jl ■ la 3» >l * (G_J i3jL_LJLJ Ci I 11 J I L$-Lu CjLbl I nil (jl ji ^j^->* ■ ) 

( _ ;r Lc Cj^Ltajs L#J Cj^LjJI (j-o j_uSL!l (j! Lai 1 d I fc> « c_JLiJI ( _ ;r 3 L$]j Sj_u^ (2>Sij 

. t <_] l^->*J I ^J^** I 

(jJLlI <&J±il\ «_o ^LcujV I ,_"j3Ijj (_JjJ^ cUaLcuj JSLi jjLS j_2J Jj 1 1" ir <j^>J (<s-lj 
j~^>- j-A-d m ill *_« (jLt_aJ2(l jqX.Lu ^j ^ a rt VJ ^ ^ IJLA /- dj-j 1 --j 1 I ^g£ ^jUijlju 
VI ' _i I La " J V (jH-" CiLjI i 1 llj Cj^lJI < j 1 i eaj j (jJ-LI i La j La sej ^^ 4jjljJI 

. Ltjuj-uj L^sjGJ iLaLLaJI ,jji JjUII 

^J^J. U5^W < — '3r^' >!^-La (jl ^l>! c^i>^ (JLajiJI ^l LclSHJ I jjj 
(jJoLiil ^j^- « J ( _ ;r J3 (jl I Lea-jl LjJLj>.jJj . ^ " U i I I i^JLLl (j^ 5-oLc Sj^Lta Jjt 
.jjjjLlII I qjl£ ^jZujju ^J^JJ ^,' J^ iy^ { — i J^- > - '" Lea-AjeJLq 
r-lj-jl Cjj j i II jj-* /*-^H *-^- < - J ^ «bl LiJL>.^aJ ^l_lL>JI ^ 5 La * rt ^—11 LLul ^ojj 

. jj^>-J L>J I « I^J I (j-O JljJ I « I jj» (_^Lc (jj I ' 1^1 "gj ^^r^ I " "*-* 

-n ^ rt ' ' eaUlt ^jl LiJL>*^aJ Lu-ul 3>^-" ' i ^>- J I ■ J ^^j a I i_Laj_uljl ^—11 1 i 1 it!3 ^&JJ 

OJUt ^^ SjLjI 1 11 II >lj^>- VI ^<— 4JLal^"_a C^jL^ CjLjLlJIj CjjjjII 4-Ji LtiSjjl 
Sj gj>. " I ^ jr l\ =L>-I_>JI (jjJ dij jill aJ-tb ^jSs (j"i j » tl (j-SLa-i Cj-l»j (jJaLlLI 
(5), Carr, D.E. Energy and the Earth Machine, W. W. Norton and company, N.Y., U.S. A 1976 
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1 i o IN J (-H-J1 Cjlji i i llj Cj&_l-JI _iv^ rt (j-^ C""^ JJ^ O 1 ^ L^ 4 -^' La 

S cjLjLlJIj cj^-lJI 

(j"i_i tllj (j'C i nit (j^Lal p j o i r-i" jj* jo^JLt if (^ JJJJ (jL£ La ij' '^ «*' * 

■^ j a ' ' ^" II 3-^-3 «l_ La la Si dj i ■■' La Lalj t(j£La_l La /, ' *-»ai (— Jl «L»jj-a (jaSj 

^ S -*o (j-^' ^ J ' "Lu-u 2l j^_a2i_j p j" 9 j * rt j I g-i3 QJ '"'J* ' 13-jLS /jy^Ji 4_ij_lJLi 

j-jG ,pDj 2I (— Jl ^J ' aj jjlli 3jlj->JI (jl ^Jt> I * J 1 m£ j-Jl ^luLui 2I J-a^l 
m£Jj1 j_A m£j1j->J1 -ij3-t1 IJ-A (jlj t/^ i u mJI pi * mi 2 1 d La 1 ul aj (j n mJI (j_a 
U£ (jl La-LTejv L^Lirej (jl J I I— 1 alLai, I J-A liUi (jlS (jl Cj^-lJI ^-SJJ (jl 4_iSLaj 
(JLLLa-La (j_a m£j1j— >JI Js j^JU 1 J-A *— a (J_al_*_IL] jaJJ ^jL>- d 5 La ' rt (—3 (_puJLJ 
(_^sL_t-£aILaLj ^j 5 1 «LjI_3 p 1 n-w t^l (-j-1^ (j no Mill «L*_tlul JaJL ■■" (j-^wtS t(- air 
Lai a '"■■ & 1 n-»J1 (jlS (jl) t^JLi p i n^ jlj-alj jj>.I p i n^ (j n\r J d * mi 2I (j_a ^m^ 
dll— ll i 1 II J Cjj-ljJI (j_C jqJSjj LaJU£. (j^-JJ t((j u Mill A * Mil jj)j-a_) y i n 1J 
d * M12I ^j ^> j -i ) (-H-II d u-L^aJI <=. L-Lul _}l^_ai .sl^ll (j-a fi-ij^* (j^. p K"i 1 LuLb 

(jL£ lil l(j .1 tj Ml II d < Mil JJ-a£J (J il'C «J J (J r-l" «1 J mJJJI r-LvjJI jl I (j I il'Ct'ij 

(j 11 mi tl 4 < mi2 7-1 mi tl 4-J-3 t_lajijJkl (jjs 4JLa O-i-JI 4o^jG jj» / » j I U 1 1 
ji 3 j 1-^ljJI (jljjU>JI 2 La 1 ulj j 1 ^ cal i^a!Lal (<CLl! Cj^uJI (Ji-I^ (^Jl iLoJJLi 
^j^>"i -1 * (jl— ) ^ aJu^tX I «-"m ill ->-jU , ,.t 7-1 , ,,|1 Liljjl£j 4«L5jJlJI «:1j-A (j\j^ i n"il 

(J^l J (_JI ^j^ uiJI (J^L>. (j_a » I) 1 n**n 3jIjj>. (JS mi 1 L^jj^tjj jiio Mill d ♦ Mil 

jLjT J j I ?" mJ| 1( jn<ttl jj* 1— IjJIaXI (jLa 3jLv 2 aJall I C^JL^ lil Lai idjjtl 

cl^[£ LojLj, LaLij^j (^ill ajloVl (jl .(jmk Mitl pLojiVI {jz. 3^>Jl_Ltl SjljjJI 

. 1j_lJ_>»J (_^ajl_t-£a_>JI aJ^t (j-a JLtdlu ■■" Jt^ljJI (_b 
iCj^_Lijl (Ji.1^ Ll1>.Ij ty^£- J-Jj- 5 L^ 4 -^' (-H-"Li_u 2I jJLLtaJU (__A (j n a Mill (j!il 
3_jjIj_>JI (_^a-SI 1 a -- 1 1 S^jjlaj aL«JI (Jl^la \-^j£jj>- A^jjua (j^s JU V dlljdj 
t(j u a Mill 3<_a (. l*r ^j * rt Cy° (J^LftaJI Lu (. 1 1 n"i \ (-y^- d ^ '" >■ U fjLi-ul -ilj-t 
dJJi 1] <i ■» ~ 1 11 1 LuLa (j 11 <i Mill 3^jj>. 3_3jjla (_gjjj_UaJI (jjs (jl (Jj-2j Li? liilj 
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iq u o ilitl *-o j^pDj 2l ■- la i ■■ /^i^. £-^3-* l£' *^9>^- fcSj^j m£ Jul ^Jt jii<i Mill (J^>* 
(jlj cQju sLLaJij (_£ ^jjJj^-^-a Lul j^pajJLijj m£JL>J»I vj-Lt-U I ^—Jl l_L& L^-li < u 
4j3 JJ-JJ i_£J-!l J-°2 I _9-*J iCiJLul Lj^SjJL 4 1 1 nitLi dJj^tjj (_^iJI (j-A (j " 1 uul 

. I_J 3ji„;tLl (jnqi'iitl 4^3- 

4_u_u_uu j^paj ^1 7c La 1 ■■ /^i^. Lut^_a /^i£. jnfl '"ill d* ml 1 '^j^ 1 ■ ■ ^Lj^lj JUiUju 
i4j 1 11 g i"itl A i 1 nil ^ 4_uLojJl 4-Lajeg] I (_^i^.J ^J-^ - J' VI -a i"i sIjjj-uVI JajJ 

(jLb »1^"i t n z 1 ■ Laj> ^ j l mi 30 j^paj-C ■ La 3» _ I c *_ dj Oj^SjI (JILa JJj Ut^ 3 

■- La 1 ■■ II w ' c 4_]Jsj_<j_c ^j^N" ^ji jj-a * 1 3 j 5j 4_ijlj-j da-d-i ■■" jno i"il! 4 * ml 

Sjjlj (jLa »l" Mill J '^'a ( _ ;r 3 Lolj ,1 ^j.^tl J , Va J^Li. Sj-L^LaJI CjJSj ( _ ;r i32l 
^—Jl L)j-La_) J-JJ ij— ljS-j ^'^ji^ ^j-a ^J^l tj^^j C~^ 7c-La-uiJ1 *_« 1 Laa <LuiJ1 
Ja-jl_>Jlj ^ 1 11 t ui tl pit ui tl ,j\_i 4jjljJI jjLa 4jLLi JaSI seS t_gJij if -x La 1 ■■ 
^fl aj j ^ La 11 CjJ9j 3j_uSj ,1 >.j,^tl J . Va ^^3 *j j glaj| cJsj ^^ Sj j » 1 ^ (jj^ 
2Ual ,„tl ^i,,, ,~,t| fU^i/VI 3_ui^ jj* 4Ja}L«JI oju* ^ (<i^II (jl tfrb-uJI J^'a 

g-LuSiVI jlyjl UiSLa iLjjijji^. jl Ij^'ai I jut ^1^ «ljj^i ~ La ■ ■■'! (^1^. Ij^>ac 
IjJsIjJI 5_jjIj^»JI ^JsLLaJI <Ll*£ u^^l^jl ■* La ■ ■■ mj! ^^ mJJij-sjJI ^ mg £JI 

4-jJij o r U5^ (j^ 5 " (J " " '"'^ o'- 3 o-uLxuVI I JU» (.^J^-J 'JJ^^' g *° ' "^ Cr^ 
jJiLlj (_£JJI j_A Jj^l (jLa (_gJij_«_«JI •» La ■■■II 4jjl>°J w ^' a ^l •» U,„tl ^Ir 

SjlJlVI j! j^JI 3jlj-aij VI ^^j^jlII --U,„tl j-,t~,j V L-Lu ><iLJ.I pUji/VLi 

.SjjLOUil 

23j5 jj- j-^' l^J-^" • ^^ c?"^" lP^J T ' " c? - ^ l)^-* 1 -" g L'-'-"-t-J L-j ^1 j-A 
^-^ *-_ia_L>Jl ^--5 j 1 j-_<j_Ii-j_u Lj tji^J (j-u^j-tlJl ^jLb ?.\jpu-u a\ uLaj>. ^JLj-il/ <dj>.j^ 
q\ (jH-*-J L-4->3 Sj—t-^-kaJI JUljj <J-J-3 CjLcI i n Tl ^j'^** <J*^-^_$ \) S3 t — *^J 

^J Lea 9 jj^L^j i<3_Ljj_L3 CjljILaJ (j_u_<j_iIJl «L«jI/2 (^psj-ftlu 4_uj_L>J1 CjL^jvIjJI 
4-^j>-| aj| ■ 1 c lLs-2 ■ ■■" jj-u-qjIJI d_t_tTul ^jlS 1 > j ■ ga 9 r^rH' LJL^- 3 CT^ > * ^* " ' 

iAj-jJl jJ^Lx AAj^Ls SjILaJ 1 ^'^ ' la S i ■■" ^u-^-tloJi <Lt-tTut ^jl u^-lujJ j - n ^ ^ I J 1 1 
LSLjj-at ^^5 jjIjjJ^ ^^ ?.Laj_U1 i 9m£1I ^jK m L>J 1 jU ^jJ-J LlA jj-^j 
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p 1 * Ml 2 I (j-<3 d J ^ J"~ ' (J~^ J J ' a 3"^ ^^^ (J~* ' L^aJLl 1 4 3j-u£ 4_U^_L>- 

(jl_a 3_oj_L^JI tLflj-ljJI u^ SJLaLJ eilL-L* (jl£ lil i4-ujir>JI 3^-vl^JI m^Ic 

I j>l (jSLI i Jj-UI 4iajCLi aj2j O43. j^lLJLi <LjLLl!I (Ji-lj> (jJI Ji-jCu-u (j .1 uJI 

JLJJ-J 21 (j-\^>> <— d_J_t-£ljl (j^. 1 jLtb £l"i uJl (-^ (J 'I Uljl d * Mil (J^>.J) ^-^H "-" 

Ja-jL>JI 3j-^ 4_Ua_o «l_ i_i mj-3 (j-u-S^J 3 La-i 1 uj <LiL>.2l T<LjjIj_>JI Lgjlj_uG 
sLljI (j 11 g i"i II 4_«_»I/i tLUaX I 0JL& i_i^xj O-itej r-jL>JI mj-!I jQxj (^jjjjl 
J-Sj-jlj z Lq— Llj ( d * ^"j rt tJ3^ O " q '"''' Ol '— 'tPv ^^-r^ 3 ^LcL-u ' d-ixtaj| 
(j .1 ^ mi tl (jj^-J O-jj.) »l" mi II ljr £ 1." 1 j ill ,Li-lj> mj-JI LaiLiJ jl I gjaj.2 1 ■■ 

. ( d < la a -» ' rt 
- ■ ^ 1 laj 5-uiJl 1 L$J 7-1 1 nil jl jii^ Mill d * Mil t—iAjv (J^. Ljj-pjj (jl 
j]_<l^t_a (j_« l>^^ '0"?* U '""" 3*-uiLm (j u <a Mill d » Mil (jl (j_a ^-^-' J Cj'J^^ 1 -*^' 
3J \^u±a ^jh '_>f^ 'JJ-* i_i-«Jj 4JS LLaJ I (j-o Sj-^jj '^-^ (_)-<s^>i-!J (_, mi n Mil I 9 \ « uiZ I 
(j-o Tt-ualj J S, mi 1 3Js^L«JI OJL& <_l!ljj)l (jl£LoVLi (jl iCj^Lill JUjjjj 4j£JU 
( _ ;r ^ '(JIaJI (j-3 <_3jJ3^JI jl (j 11 <i Mill «L«jI/I 0-30 <_3jJ3^JI (j-u 4JjL2JLl J^Li. 
d * Mil 0->»J (jjj^L-sJLi y**(o**( 1 11 1 »1**( Mill (_3 '- <1 -4 J Lr*^' C^i 5_}Lc Lj*Jj ' Aj^eaJI 

. o^-lm Lu. 1 ;j n Ml' 1 
(j_ujj Ij ,1 1 11 jl LuLajl L^jLcL» miI (j_o fl 'I aj 1 .Al t ^ ,1^ ."ill «_o jJ^sLkjJI (jl 
-n ^ rt I LtaJj fQ_iJ_ij ^j_*_u ' u-Lau-J zj d 'j^ 1 ■■ II (—5 4_)L£. ^_A /jj J 5 * 1 1 j-a^Li 
9. Llaj rt j I * ■ a> ' j J ■ a rt (—uaLXI ^jLjjtil CjI^UjI ^—^ 1— Li (j| i«L<j_j^La 4jjLj_»_a 
(j 11 <i mi II «_o (J_oL«JL!Li l_Ll ^- <i 1 n~ 4jjJL>JI a^IkJI (jl Lai i(JL>J.I I JUt mj-^ 

.4j£ i-T^-J-J l^JJI |& Mlllj LjjLcl » Mllj 

cjL^>-I^JI mj^. u tin Mill 4j>jI/I j_uG (j^s (J12j (jl I ~<» I u", , ,.l ji ^j^s | j| jjSLI 

*L>-lj_i LjJjLa l—LiLa (»J-J-!I (j-3 3j_i£ (J^i=l (j mi Mill ■ La a ■ ■■" li^P" *Luj-i->Jl 
(_JL2_uil till jij (CjLjLLlII -»-jU . ..) ^j^'aVI ■» La 1 uVI Myi^ j'K '"ill 4j>jI/I ■ Laa S 1 ■■ 

.llb^^l (Ji-lj) MyJI r-jljJI ^ jL>JI JjJI (j-O SjljjJI 

JLUJl J-J-alJ L^jJI «>»ill (J^Uj Sjujlc jj-' 3 ^JLl* JL=J.I I J-a ^ 

Cj^L«Lt_a La-A (jAHJLi_u_a (J^. LL& Joj i < ufl 1 d d D ■*- 1 1 <=. LLul J)l^_a _J-^- 3)l>a»JI 
(jj^i- ^ I r »l I j II Jjlj^o 3jJL3 dJJjjij 5_a_bi>J.I «I_LlII Jiljl Sjlj^>JI JLSIJl 
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i3_uLjjJI L^jjljj>- ^Ir j «.LlJ1 jIjjs S^aL^^lr lXjOiu (_gJJ! j-«^l j-^j '^'j- 3 ^' 

kjz LOjJa t. i ( uLuj 7c La i ■■ (_£l «L>.L_u-a 3jL>.j ju£. /J Sj *" (-r^' ^J'J—*^' c ^J- <i ^ Ol 
CjL>-jJ) 3j-^ (j^ J 7" ' "^ <^Lta ^ j'" fj-^aX I 3j)l oil 3jlj_>JI JLZiJl (_LoLto 

(_LoL*_« w 1 c SjLjlJI (_3 fQ_j_i j_jj£^lll (jLb ^ja\£ (Js i"i i I *"j Laj i ■■ 0->»J xJZu 

(__rLc J~jCuu •» u , „ j_g2 jjJSJI 3j!j_>J! (JLZLi! (JjsLkjs (ji j-^. i3jlj-=>JI (JL2jj! 

JLUJl ,_LoL*_o (jijjtjl Ktni ->l-ijl I <aK 4Jl cr^*-^ g ^ '"^ ' '■'-* ' ^ " ' " 

q\£ JUjjuUI oLLlJI fjsi 3<j^ .nil (jljji_»JI JU«"ml (jLa diljdj i3jlj^>JI 
3jlj_>JI <Uo (Jj12j ^LlILij 3jlj_>JI (JLSjjI (JjsLkjs (JjJ-2j (jjjLjiI (_^i^. LtSLa 

SjljjJI J" j; < '^'"'^i < ' (j)"- f tLalmljtC !*■<■-« \l \jl jl ju»JI dl<m -il-ijl I iK 
.3 nlm CjL-uLdJl (^Jl (^JiJj JL3 i_£JlII J-o^l JJfcJ 

jiol si i nil oJaj 3j^>- •*• ; ' ^" cj^lJI (j! oj^SUI (^ l_Lo Jj-aJI . u -. \l j j 

^^.3 i. , ) 1 1, tlj . d » Ul , ,. ■>-! . .^.tl ^^a (ji^ (J "" '"'^ tl)' fAj T"'."^'' <j-^ L^-" 
Jj (_£jj-3 (JS i"ij (&JJ V •» La i u j|j (jljJL>JI j-j^- 3jlj_>JI (JL2jjI (jl jj* dJJj) 
3jlj_>JI (jl ij^i- 1 (_j.II i_3jJa (j^s 3jal i nU 3jlj_>JI » La " (__ T i>- CjJSj (^l r-Lbej 
i.". j j II Jj-lj) (^1 i— ij m" II (^ JLi.L3 jL^jJJI «l_ut jl JL>JI ij& (jjieJ (_;All 
( __ T lII 4_uL»jVI JjIj^JI (__ r il_ V I JUt (1>^J 'Cr^j'-^' J-?^' (j-° 4>^' <>jl ,~'f Lj 
.(- o lr (JS m 1 dS j <a i ii II (jljJL>J1 aI JL^-"i i nl (Q_i ^J Li_i£ I ^^'^ _Jj Lga^JI (jSL^J 
(jljJL>Ju ( d ■ ajj CjuLu (_II r , LL>o 3jL>JI (^IsLlLI (jl Lu ■- iJalb aJLjj Li-o 
^JuJaLlLI (_p3jjLo (^ Lut I ii ii tj i4Jui3JI 3jlj_>JI (JLZLiI Cj^LoLla CjI j) d'Cji. i ntl 

^LiLo i." i ' n i ii ^ La i(__jjL«jiil (jjjj-i^il (JjLc (jr^- '^-* p-^J ■*! «LijJI j)lj^j (jij 

(Jja 1 i <i\\ Ljj J*La «UJtJ*_] 21 Lx^a L^-La 3>-uS Cj L_Liii (jjj^jj 3j Ij^tU JLp^ (Jj-a^a 

i. il<* alj l-^>- ^iJ^J » Lull Sjlijj. 3j)La j^>-l v^^ 0-° '"'*i '■■"' (jSLI i3jL>JI 

S (jUjJI La (jil 1 1 g if, sLliJu^VI (jSLaJ V 4JI 
(j^SJJ (t^JI 4jjIj_>JI (JjjtJI Jjl^a (Jl a*" i iiL •k. > ^*" ^ a> jm La 1 1 (J^aL>JI (jl 

(__, K II Sjlj^JI JL2jJI JjjLua (jl 6j-v SIlLs V$±£> 3jIj^>JI JL2lil o^LoLlo 
3_lji£ (^LlIL J I S-j L«va I ju>- }LJL3 3JL>JI ojla ^ (jjSLj Jjjjla jIjl^J 
(JjISj (^1 j>j-5j oj^iXi Ijla (jl i3jLlJI (Ji-1 j> (^1 ?-jL>JI (j^j <lLSxUI 3jIj_>JI 
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.3-ijIUU SJaLLJI Sll^^JI^JLij c-ijIUU ^juj-OJ! J*jJ! 

^L_LJ Jlj_a jj-* d c j Lcta^q O-jLS jjj (jr 1 -** ^ - ' "II cJ'J^*-^' J^* ^^ (J-* 
r-jL>J! (j-o (jljJL>JI (Jj-C 3JL>JI oJUt iS& , < j I U t la iSjIj^aJJ Sj-j^. 4jL^j^o 
(J_«L*_« ' a_LlJe-l 2 . ((^pujj JL)L_u) (JS i"i 1 j1jl>JI i La 1 --J (_3 (JjL*J1 *-tisj jl 

(j I c 3jtjLi!l 0JL& ajJsjj i(jljJL5ti! 4-lL>.IjlII •» La 1 u2l (_^i^. <l « ' <a J (*-*-£■ c?^ 
L^-al jj>-"ii iilj ijji.1 jJJ 4-iiaj_«Jklj r-jL>JI (j-o 5Jjjj>JLl (jljJL>JI (j-o 3 'I flli 1 uVI 

<_2^ti>.Li i_iJjiej L^jjIjj>. ^^-j-i (jl (_£i i(jj^e3 La JLaJJ L^JLs lLL! j^j 3jlj_>JI 
(jljJLjaJJ 2LjL>.ljJI ~U,„Vl (jLfl 3-3>c. ^ihA 1 '-^ '-^ 'U^ JajjJ.1 jjJI 
L^a 3jL>JI (jjJoLill (j-o JLaHiVLi 3jIjl»U tt 1 im Lx-a I *iaj' *AiJ"^W J^*-^ 
(jljJ_>JI 0JL& (jl tii-O. (jSL! iSjjljjJLl jl J->JI Ji-I-J LlJc-JjJLJj , ■» u . ..tl ^1 

(j-2-u L^JLa dJJJdj jJLaj La Jju 3jIjj>. <_ 1 1 nTC" V L#JLa r-jLjJI (j^. 5Jjijj<-o 

0*^J**'^ tlM ' * L£ taJk d>P L)l3- > * U '"' > OJP^ (-£' ' ^ ' *~* ^ ~" ' rt ^J'J"^ ^ . -J"* C>~^ 
OJU» (_,-a (jLSLoVLi-S t_)l j 1 11 ^1 (j^o <_ 1 j r 11 (_£2 i_i_3jj JL3 ' fljjSgll jL^>- (jl 
JLi-t-J ci^>- (jljjL>JI 4 K nil i^jdl ^JUjjllI (jlj^JI ^ylc .sL^VI 5JUJI 

(^Jl jj-aJLi l^jJj i_jj I inVt I jut (jl i5_3jJ«J! (Ji-lj (j-o SjljjJI ^_jl hm^Li 

Li^ SJljJi^. CjLcLj/ i—kjuSJill jL#>- i_i3jj jj (_^>- S^jjjJIj 4j>.IjJLj jj» i"itl 
(J-lLSj (—Jl LuaJl t^JiJj 1-4-^3 ' ^^_ " j' ^^ ■ go^ J-<i-*-i (-j^ll S^ILiJI ^j-a (Jl2j «LJI 

2alUtl ,<t\ l j*.... l 

:du^f ^ 4d jljall Jjf^ait JU«Mif 

iljiJJLj*_a OtJjiLlI Lr S CjLjLLJI ^yfl 4jjIj^>JI Jjl^JlJI JLsjujj/I JljLa 

(jl CU_iJe_] t i_]L>. (j-o 4_uljj-^SJI cLsLLaJI ^J^^J /^\ V«2( I I JLA * )l 1 1 ul j^j_»jj 

till JL^j 1 2 j^'l ;j j< tt 2Q2LLJI r^V 3_lLl^JI 3i^K"tl J^sejj V dJI^inU 
i>JLA (JILa p j ^ rt I LaJ (_5 1^>.jJaj j«J (J-UjLjjuLI (jl (_II * )l 1 1 n ^1 ^j^** ) iSj^ 

(Jjlj_«JI (Jl o »" 1 ul ajlc t_jLjjj/l 4 uLalil, Lut 1 1 1 ul j . j^>-l s-^^ <J-° J^-^^ ' 
(^Jl SjLi/VI ji^j LuSLI iS^LLJI dJ^L^ul Jjl?" ^ S^t^ljJI Ltjijl^a *£j 
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l fl"*il ■ ifl a oJsllaJI ixd^> 

1 ^"i j K" (jja Jljj^-i-u tyJLJLl /aj^L^j ^ 4J3UJI jiljll JLiol jl tiLiV 
1J& LJj^i LuSLIj 1 Jjl_j*JI oJl* L^lS Jh*~ih* V (jill j^JLXb SJjlJLa <LJj^l 
^juj_l1]1 (Jj3_>J1 Jj' ^" (_ll t^-ijj «Ljj1j->J1 jjjl^jtjl (J I g*"u 11I (jl (jjjL_*J1 LLIuLxj 

^yzjjusjj . ^I^Jl ' dxp> " CjLaJ_>J 4_uj 2l ' flgjlSIul ^j^"~- '**' ' ■■ (-JLiJuj * lollaj I 

*1^_A ' a J „ " 5) j^ I (_ll r-Lt^tj 4jjIjj>. (Jjl^£. (jj-i 4_u_JJ Cj^_laj1 JL>.| (jl 

J-LSJu ■■'« o-lJI Ijut (^Jl SjjIj^ Jj'^ S^LbLi Lu^ lJ>La iLiL 20 L$3jJ^ 
(jjiLj 3JUJI ojut (^aj ij^l jl >lla LtL 15^1 cjjJJall ^jljjjIII (Ja^JI 

,j_o (j^LI t4_»_3l i'n\ 2 A I <-.< 3JjL«JI Jjljll ,j_«j *-3JU (jl Cj-lJ! (_o.L-a <_,!£: 
(j_a (jl ' Lai 4 1 11 a -»J 4-<Jj2l i_kjJI£wlll Cj-uJI i_o~Li^> j-3jji u jj>.VI <_uL>JI 
. LiJa 20 Jj-i LUa I 5 a j J S-i 3 j j a. I J n t * i nj (j| (jVI 4 jlr (j! jl i jUj_ji!l 
t_^.l_i^5 (jLfl l-o-j-lSLIJI 3j^>-I (j-«J ( _ ;r 3 (^J^fl j_i3jjJI I JLA ^jl\ iiaLjaVLjj 
ijjsl Jji iVitl i_i-JI£j (jj^~ 1 " (^LlILij 8 I _'j gS II (j_a d<\l j" 1 "I J*J ' " ^-"-f^l 
i—a-LjSwUI 3j-#>- 2 4jji 1 nil 4-jL^aJI i_j_l!LS3 1_La jl j"r VI ^^3 Ai-LJ /«J I « j Ls 

. JLjj-jjJI (jLtial JjJX. *_« L-JsjJa (■ i ( uLlu /^-Jl 

(j-O jjol 4jjlj->JI (Jjl^JLjl (J I q***( ( ill ' fliJlSj (jVI (j^J (jl (J-<J-!->J.I jj-S 

ljj-_j_a ^ n j I I J_A (jl j-J-C '' ^ J _ ^3 ^^ (j-^ ^J*""^ (j^. /tjLiJi j-j^HJl 

j-jj9^jj1 (j_a /^JLc 1 «LjjIj->JI (JjI^jlII t_ti_jjl£wj (jj (J3-^J (j^^J * L^-ll o»**' ' "I aJju 
j_uLjjJI (j^j glljl 1 ^ CjLla (j£, p K" i )«J3l^JI (_y3 LuLa I fljjSJiJi 3j^>.I (j-«J (_y3 
r-Lbej^jJI Cj^uJI (jLsOJjSLJI ,j£i 5JjljGll j»l\)Vl ^yic lJJU_k:l \'±\j ..USa 

(jJJ LlajJsl Ijla iL«jj-o Ij-Lo 450 ^yJlj^- «Co.L^a 03^ ^^ih^ '-^ ^0 ^1 

sL>.l 1 11 II (jLfl dJLul 1 Mill 4j>.Ljia Lo-jJaj 4_jj>-jL>JI (jljJi^JI cL>.l 1 na dJJj) 
. tjj^s j_lo 800 tyJI^x j-lxi ~U,,.V|j jjljj^tJJ 2lJLuj.VI 
«_ij_LI j-i-*i! (jrtJJjjS (jjjLbj) lj ^\^>. (j-H 5JjulII J)IjJLI jl» i nl (jl (jlaj-uii! 

SJjUJI jlj-fti! 4jJLt>.VI 3nK~tl (jl^itj I juk(jl .«j-u 5 4£U-m ^JJI jl>.I^II 
(jjo LuSLt ijLy-i 2000 LgJI Vju>- ^j-lillj i^^j^ jLyj 1600 i _ r i\^>- ^Jt 
(jj»3 j_j£jj ^1 (_gj)jji 11 3jjIj^>JI (JjI^jiJI (Jl <n"i 1 nl (jl I ii'o^lal j^>-l t_uL>- 
(jLa LjJL>. o_j^SL!I ^J& ojlii i i tl jLm-u2l u 1 n-vj i4jjujjj (jLuol d 1 n<-> 
oj-a (j-3 jjL-LII j-jijlll jl . jl-yJ> 300 -250 (^Jlj-^- 1 a-LSL> ^jljj-iIJI (jJaJI 
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jl^U 3nK* jLuj 2000 ^l^a- JjLLo Wi>5j jLy^ 1 500 ^^ j-Lj 3JUJI 

(j-a 31jfo CjLLo ^Jjtjj V Jill I (^ j-^Jaj La£ (j^-aJSjJI <j-u 3j^' ol 'SJjLuJI 
■ iu-i^aJ ,jj 4JLfl 3_JLij>.VI Cj-lJI 3 a K"i t 3j_ola 3 j i H '& ^LJJLs-l I ilj ij_uLJjdl 
(j£, JLjjj jj>.| ^1 JjLia (j-a jU i h^I 3_5>^ tl)' • '• ' <j-° J-^' 4-alSJlJI ojla ^1 
3jjIj^>JI Jjl^ajJI JU«Tml jl (jLcUoL JjJLII <jSLaj tiljjjj iSjUJ! ^ '/.I 

4_l^ (j 'M»t I (j^-4-S "-^-J- 5 i-r*^ J-* J ' ^""^ ' " 1-4-^H J"^ 4 -*- 5 ' 'J '"' ' j**' ' " ' ' ' fljSLi (jj 
. 3Jj^la CjLcLj/ ^'I'j^H J^S-*-" « u5*»| jjj ^j^l*. 
lJ £ sUlj cLjj^SLII Sjljj (j-a i JLuI/jJI *i_o-jJI JU£. (j-uJ <<jolt 4-<j/Ijj (^ 
(_gj_jjjjj| Jaj>J! (jlr 5jjIj_>JI JjIjjlII Jl «t"u ill jjjLj J^>- "^-"di^--" 3_!jj 

7r U i ..I (^ /uu 5 i 'I a i .I ; 3_jjIj^»- (Jjl_5_c Jl n <" i ..I (jl (ji-iJ cjLjLuJI (^ 

(j-a 7-jlj-ILj l_4J (^gJ-JJ i**(M Jj5_>J1 JjJ-dJ (-Jl t^-^J- 5 ^ ^ ^ OULU (jljJL>.J 

cjLLlJI (^ t <UU.«I^,lj 4 aj a h-hj ftUJI 3 < mU (jLi hU^I '/34,4-l2.6 

(j-a 3j-j_aS Cjl_j_a£ Jl a *"< < nl (—11 4^.1_>J1 jj-JJ (j^0JtJ>. I jX I J-&-* '-^P* 4_aljul 

JSLJuj 3JL>JI oJu» ^ <3_<JLc. SjIjjs. 3j>.jj (jlr (jjSLj (_gJJ! t;T j>.jL>JI sl^a^J! 

V (_£JJI J-a^fl _9-*J LS^i)-^' J-«->JI <j-° 1>£P ' 4 j^ C^J^^' *'>$-" ,JJ J"P 
3 j i .1 ? J L$^-jJ .'"^ J-«-*JI JjIS" (^Jl i^Jjj La_a <Li 3_jj!jj»JI JjljjJJ 3Js}Lc 

i.ii»n aJLla (^j-jLiJI *I^JI (^Jl 3j*L>JI (jla 3 H<,ntl c_iaaJI ^ Lai iSJLJJi 

<— I jJiaJU aL«JI ^JUj^lIJI J_«j>J! J I Sj La^J Cj^I ^ (>U^LJI JJLC 3JLs 
yr iXlj JS mi 1 cLjj1j»>J1 Jjl^jul j-jjLj jj-^- 1 ^ULjsOi i>J-A i-a£ tt."M ill JLjj-jjJ 

Jj , U ^'a 3jujl>JI CjLjLlJI (_ji^. j ' '*''*' Sj V 3jj!j_>J! Jjl^«J! J I m'ml (jl 

( _ ;r lJI «L<j/ljjJI w aJ3 iSjJLa J_La O-j-u (_^jJIj SjiajvjJ^I CjLjLuJI Jj^. (j^Laj 

(, iN i n II Cm ill ■- La i ■■ J^L>. (j_a 3jlj->Jl * ) J-*- u J ^^-^ tj' J 3 *-&zrl M^)-*-"' 

i U^a •» La i gjl Jj-»J Ll«j3 jJj iaL«JI (_gjjjjjjl Jju>JI (Jjj '/2I ^l^jv J*\ i"i" 

I jut (jLa djli<-> al 4H*ji3 oJj ^jl\ 3jlj_>JI JL2HjI JjsLkjs ^j^-j^-»" I ;»u". , ..lj 

(jl d T^^. \1 1 1 i jj j_>J| (j_aj i Luj-dj A I 5jl JL^aj (^JUj-alJI J_a_>JI J_u_dHj Jj-oS 

(6)Abdul Rahim Irshaid, Effects of Thermal Insulation and Means of Heat Rejection an Air conditioning 
Loads and Their Reflection on Total Building coast in countries of Hot Climates. First Regional 
Symposium on Thermal . Insulation in The Gulf States, 30. 31 Jan. 1979. Kuwait 
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jj^ 3 < I j ~. , „ 1 1 2_uLij^SL!l 3JaLLJI 3_u^ JjIS" j^JJ l$A5j'" 7^-*^' <L2Jaloj 
( _ ;r 3 W ^.'J tfi-JI J4-"' ,* di^'C i"io (j-o lilt jj 4j*_uj (JiSj i "J iCj^-laJI JlJj-jJ 

. 3j-u£ «U 4j>. L>J I (j^J *-^p- ' ^j ' ea J I 



Jjlk" ^JJ S^LbVLs h^jLjLlJJ 3jj|j^J| Sjbc^uVI (^a jjp ^1 cO^-Vl 

(Jl o *"i < ill (jLJ3 ' a_j-uaJl ^Lul Cm ill (J^>0 (j_« Q " ** '""' Ajuju] f-i-^J JLSl^JJl 
4_Lj_La 3^1 i no -}^>-J *-a (r-Lj-jJI (j-a ^r*"^ .U) r-jj>j_ll r-LvjJI Cjli JLflljJjl 

SjlsLjJI ttL^j-j j-^ "'j'j"-^' (JL2jjI JjsLkjs Jj^~.' Jt!-^ ?r ..3^' w"'* <-^ 

(j-o (jr^l JLalj-Ll! J-^ ^j'j- 1 *^' (JLSjjI JjsLkjs (jl I 'itj\c I jlj '' a^axll j I J ? <i 1 

(jljJLaJI 7rUi,i? »>UaJ JuVriiiU «}LLJI Q^J^ Jl*ljjji-It_uL>. tiJLla 
jl ^j ol ' ^**' rt * d 1 1 n ilL 4-dllifcjq ^a-iL -^~*» (jl^J^U (jl a^LlLJ !}l i4_o*jl_>J1 

(j^SLtj (jl 4JLSLaL> (jiaajVl ^^UaJLs i l^jlr Ja^L-aJI (j inn dill pUjiyi (j-uSLc 

(jj.^, j^^Vl (jj-UI O-^V ^ I *> 'j.' <iL ^ c - Ja2UI fU^i/VI ,j-a '/80 dj-ll^p- 

^LuiVI ,>a /.30 -23 ^jiil c^~>^ y ^^ j-v>-Vl (i^LUJ!) Lai ./.3 

(jJ_o (j_o j_l1SL!I (jl . U -w \l \ (j\jv 3-jIj^. j-o^I dj-3 u iijl'^ lii! JJj ,iUal , „ll 
L^JjSLi LjiejjLj Cjj_L4-i Jl^ I jj'a 4^jJLi!l (JJoLlLI iLi^Uejj ( _ ;r jjj^32! (Jl <i uJI 

(^3 (jl m'lVI (Ji-jQj (jl (jLSLal J-i j"' V (jl I nlf (jls di! j (^Jl S^LUal 
i4j 41a T L>J,l J->JI ^j'j^*- ^"J- 5 (_JjJ-2j 3JjL*-oj 4_jj>.jLi>JI ^JfjJI (.^-^ J-fJI-^' 
jUciVLs ii_ii&_a JSLAjjLa^i/Vl S^ljJ^I -j->lll j*.<lfit2^U J.^'at^l 
L^-iLb I (j j'a O-i-lJ (^Jl d S La * 1 1 (^r^ 4_JLj^>- d i i tr> ,—ajIaj L^jl ^Jl SlsLUdI 
g< ♦ Mil i lo a S i ■■ jut (j_a L^_ui^tJ l_4-^ 3jjL>J,1 9c la i ",^ J fj-iilaltjl gUI i u a J-^JJ 
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(_gjjj L<-<i jL»- i'i^I 3'jj' dyj^Jj "^' o^ tdJis i3j_»i Ljjs I jj^** jj"i '*'' 

(^a jLa_»iVl 3'jj' U^ tfJIij I juk (JjAj i2Lta_Lj>JL! *l_jj>.Vl ■ a j La I" (jJI 
^j>J1 (J_*^s_] 1 JLAj w lajjajl ^LLdl 4_u_oX. ^j-a (.j-^* - i ..Sj 2l ^tll t-jl^j jL$_ul 

(jJLlILij (^jLlaJJ ^jljjjIJI J-»j>JI (_LJ-2j ^1 tS-^p J-»I>»JI « j-a> J£ jl 
SjIlJ! .-.IjU.lt ^ SjLol^VI jj iLtju^jl! 2;jtUll 4^LLJ| 2uu£ Jj\fi"ui\ 

L$J^L>. l_3j-uj_uj fibj-usjG 6\ <i" < <ia * ijj>- ^-5 ^Ji. J_u_o ^Jj MJj^ls SjILflJ sCLufcL^j 

LAj-jJ_lj pin tjl jj-o j-uSLj jj-4jl (--A 4_jjt_j_il3 j i\ ' -^ rt jj-a d jtr 0I JU *_aj La 

. L^li 2«j.Utl 4J3LH. 
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«1^\ j4\*fl4,\ ^baa 9 

(jjJUj i«L«iJ^m CjIj^^Ij JjLj/jJI jjjiaj d ii 1" -si I 
cIjL^LLo ^yic VI Jj-uajJI ^L^iJ^U (jSUj V dili 

Ji-ju ^1 (jj^ ^L^ill JLuti^^U 53_i*L>JI a.j^.un 

£ya I j ,| , I, Lr9jjj IjUt (jl£ JL9j itQaeJ-LaJ I j «jj LajJ 

jjlll 4Jsjju ^j-a ij"^-5 (J-^L?-^ -3"^-* tjLj-*ijVI t <_]L>* 

Ji-JLJ (jt VI ijji-llLI !_gjl L^aaJI 4-*Jalj (j-uSL«3 OJl£ 
Cj l_j_La_«_L I *_a J-aLiLLlI ( _ ;r ^ (jr J*_jj jG-tl (jLj^uVI 
(jl£ sGLj.LjIo.1 (_j-Jj CjL>.L1J ^1 I J Ijj **■"' t 2 j . j , U 1 1 
CjIjJ^I j-. Jj-LaJij plj_lj>.l 3jjj_u3 ** J I ** O^J - ^ 
(jl LLl2j J ii_3JL^JI liili 3j^"*""'^ £ *-4^^-tl (JjUaiaJlj 
(_, I r (_p=>j_iLj (jLS J_jJl>- ^j » j j U ^Ut a JS «_j_jlaj 
I j * ' '-"- J J «L»j^m <13jjiilj CjIjJ^I jj^iaj ^L^uVI 
x_a (J-aLaLiJl (j\£ j' ' e3a3> I 'j t/jl o*l1 J3~. f-*^3-* 

J JJ " L)l ' " >VI (j I c lP^J-^- 1 d J*J JaJI ' " _ ' 

.dJUJd 2u5Mil L^^J^JSOJI 

Cj zVl <Lg.J-0-?e-d L-lj>. jJ j-lSLTlJ 1 O-jLS £j\ ^J Lea X I 
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ftXiXiJI fciiUJI LipgJgiSj 

Sj» ir-» 2I i_iJLiie-a e>-^ < *^*J^J w 5 ^IjhH^J 0J>L*j| *U LlcL«_l>.I L>.LlJ (_ySxJ 1 "J 
j-jjujj jjLIu OjIS sTi 1 11 j* a ■ la -i * J I J 1 "^ i jL-uj 2(1 3Ll>. jt *j9l^aJlj t4_uLj_>JI 
* j < n^a-J jj_a lLLJJ) * uj i u 1 Laj jl i u 1 V 1 L^jJL^j (Sui «Ll^oj j_c£wlJ I Cjljjse-Ltu 
.4_L»j-daJI i"«l jU»l I «_o JjsLilII! ^ «U°LJLS_alj sGljjJLl 
UjJjJ JL9 «U| LJjU>-jJ (_gj mm 1 1 tcjjLjJI ^^ i^LIaJI pj-ua^a ^1 LJj-laj jJj 
*l JUjI LftjJlLi^a (J^ <"i 1 nV 4_«j)M-U Li^aJaJSill I jj^Iaj Sjjj-ua (jL^LjVI ^j^£- 
4^.juZj] «Lcl_u-a ^—Jl J)^a^aS L^-al JL^-"i < ul a jLjt- ma I * J la 5H ) (jjjLiJI «LcLu-3 ^j-* 
S^lai. ^JS jt L-Laj] Tc-ual^Jlj i4_ij)j_u1 Cj^LcuaJLI *Lu ^-IL^-j <3_lc 1 j-*iJ 1 j-^"^ 
c_4-jjL_uIj 0j-j£LaJj jL-uj 2(1 3Ll>. Ja^aj (-5 CjIj-ujlJ /tHJu OjIS i>L>o 2i1 I JLA (—5 
CjIj-JuJI (j-a jLvuj VI 3l_o~ (ji^. ^LLaJI j-jjL3 (_^JLa ^j^£- J-ii (J-^J i<CLui-l« a 
tj*-^ 4_ljL_UI 4_lIl*JI i_ij_>JI Jjlj La 4Jo.j_a ^^ oj_<_ul_i /oJLkJI Laj^mi (jJ-II 
J j j 1 "" ^1 I JUt (_£-il J-i3 , 2al ull j^x^Lj/i j Li^a-aS da-AIII aI JLy" i .il *_<jijI 
^L-Ljj 4_jS_jjI£LlL1 (J-d-LlI ^J-iL-uj ^Jl a*" < 11I pjj ujj Cj^Li-al^aJuj fj\ t aJ3l ^jU-<-" 
( _ ;r 3 CjjjI (j-^' jy-JLlill (j-a JU JjlI! LtjjJU 0JL& CoeTuI JLSj i4JsLIaJI CjLLaie-a 
p(j\ or j p fl iS[ 1 11 JaLaJlj sLLcLalijvzl ja^jLa^Lcj J)lj^ 2I 3l_o. (j-a (^y^tla <_)£ 
Jij-flJ! jjjJLa ^^ JLkj j«J (jjJI 4j>.jjJI ^1 j-a ^11 Jj^Jj i/«-fl>a^Jj p^i^ljj 
(j^a ' • ■ V» * " V j 'I La a 4-J-3 j_^a_ui V («JLc -So^>-J jl£LaL] j A flj II L&l9 Lla 

(<iita jj^ ^JJJ^*" 4^LLaJI jJll-LaJ ^jLuJI JUiJI slL>.j_a (jVI jjIuju Lul 
LljLl>. lLj 1 ' Jj'C i"i" ^^ (JLitS JSLij '*■ 1 j ' ul (^JJI jJlu-aJLl dilj 1 ■ La a i j jLc.J 
q\ (^Jl 3^j^-»JI oJLA tiJljJ>i (J-^ ^J i3_JL>JI Li^j 1 1 11 JaLaJI (j-ow Jj< uijj 

(j j S 5e "_' ilJuLflSLII CjI«Ijj>.VI (j^s 4£.jjiJ^a pLul j-*^. 4^LLaJI (j^s I J^N j~ 1 ul 
(j-a JuJjJI Ltjiejl ^pJI i!jUlj^>.yi 5x.jju*jj jj_a iii!j> (^ic Jj)t (j-^J iiillj 

^ (jIUJI 'j« '^tl (^L. 4ILLJI j-i^j LtjL^i (^iJ! .-«ljjU*.tl Sj.'iif JjjJ! 
diljlj 1 nil ^j , ^ ^ 1 1 3-£,j 1 nil juju»o cjUIjj>-I ouJajJa dr*^- 1973 aLc j^>.lji 

CjLJ^LcVI a\ JU^"i 1 11I «_ Laj gLj-g,j j 1 11 a I J U » 1 1 ^a I j . >> » j ^IjLJelLuul ^«-i-aj 

Laj (Jjl—Lllj t (jlS-LI ^Ji-lj) 3jlj_>JI CjL>*jJ) ^gj" 1 11 a JUJL>tj ^-ILxj 4_u^_UaJI 

«_3j jjjc, i<1 j frLi iLJLo-I «I^JI -*i>pj 45£jGjl 3j^>-I (Jl n»"i 1 11I l_k3j I jj'*» 
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fti.l-jA.iJ I j^UojoJI (jAjUn? 



f < ii i, *l mi (jj-ij iM-LuaLLI Cilj i i n n (J^L>. > a" i ii a (JN i"i i 4^LLaJl jl * < ul 



(j-o 7-Llil «_o j utxll pLuajl ' ''JJ^* ^1 3-3J>LgJI CjI«Ijj>. 2l OJL& jj- JLjjJLl 

.2LJUJI 4^LtaJI j^li^o 

j— a2u ^Jj aajI _}JJL>. JU£. ' ^3j"" /qJ <Lj^ i ii ill CjL t -a T i- > J.1 4-jL?-" < ul (j5J 
JjJLaJ J>Li. o- SJsLlaJJ ijJL>JI jjl La U j_«-C 3JLUI SJjLe-aj *Jsl^!l 

(.••■Tjlt jL>J! J^jlI! (jJI -sjju>JI dJUt cj jug 2LILJLI <jl Jj ..Ur« cd^L^i^VI 
(jl (j-JIj < I j*" (o-^^^i-^-W j mijII Jjj^j (JjSj 2*1 ull Sjljju>- jj)L^a jc 
«L_j_t_LJ (_3 4_j fC-Ai i n" (^JjI t^j" inll (—II ^J ' all \ 4JjJljj1 j i\ > -^ 1 1 j^j LaJ jalLi 
Li tcJ 4_jjLdHjl 4JL->-j-a ^yjjju-Lu LuLJS cL9uaJI (j»a LuLxLjIoJ (j_a ^r*^ 4-i-uiJ 
dil j>j i5JjJlJI j \l .^1 1 3 < j i U j<u^ti! I i~i 'lit a JaLaJI i ajSLJ (jl LgJ^Li. I ijlr 

. cLLo j-a-a 2i j-ai 
L^uLa-" i ul (_£Jla j_A 4-jj i ii ill CjL*_a_L>Jll 4j>-1^j m^JjI j-uSJ1 M^jL^tHJl (j! 
(j_a (j*C a"i" hi O-iLS I j>l Laj ^^LkJ! SJaLtaJI f-J^J I J ' aj aj (_^jJI CjljJ-iiLJ 
j>l^« (^Jl jUil! 4JLLSJI Sjj^ivVl jjl uaJ.1 ^yJx. jL^VI SjU-j-a jLo^-l 
(__5 «LjjJ)j»_u3 CjIj-jju (j_a j Si ' -^ 1 1 0JL& I g l aj ^" La *_a 4_a^_a_)J> ^-&1 l£>-^*' 
j Si L^aJ,! d ' ^ ) ^"' ' ■■ Laj (jVI (j_a J i i"u (jL£La2u (j-uJ-J iCjLt-alL^JU 0JL& SLxj*. 
LjJL>.| La lj)l J <ji.il (jj*\" i ii JUJ->JI *Jsl^JI *_a i_ajSLl!l 2 -i j a jl VI iS-LjuJI 
d )a_LLaJL I L^^aJ^a-LS-IiJ I ^j^> il l^j ^j j " LaJI i>J_A (^a-ilj a> jl Ttr 2i1 (J\jlj 
(J-L£lAll I JLA (_5 ^j ^ '* . ..j t 4-jj i ii ill CjLxLlo* z I 4_j_lUj I ^ *jj IaJ J L^-al JLa-"<< uV 
.dili LuSLat La L^aLaT < al u£~um\ iyJjLxLM L ya$\ .^-^tl ojut (jJI jJallb 



j-j^laj (jL_uj VI /^i^. (^paj-aj I rt j 0^ L^bt-j-Jaj 4^LLaJl j ^1 ■ ^- rt (j^aju ea3> (jl 
j^JJ I \j la > jj L«_m3 «^La_i I JUt "*• '^*~JJ ' LgJ^ i" 1 11V 4-aj^LU Lj^jJjjSilll 
(jLuijVI ^i^ (_p=>a }Lla .UA;tl r-ljiel^La i LjJU. 5jjLAJI 4^LtaJI jj)l i^a 
^j'^j'^j '^ * 'I * rt (. 'I ^Jj ' aAiJ ^j'-^j^' C} } iJ „^^ J^"^ -~**J J JJJ 
(J_jLj_uJ yjajajj SjuJUlII d"l ^" , ,. rt ^IJ i U A' II j^jS3 Lo^^jj-tSj >JflJaJ ^ jlr 
(jJaLUIj jLctjJIj Lgjlse '^tl j_l£. SjCLoII (—i^uLjVl ilsjlaie^ 3^j^U.I J2JJI 

dJJjjij ioIjLSJI j_i£. sLLai! 42^L«j«JI (jiiintl 5x.l Jul ,j£. iiLutLJ 4jJlj1>JI 
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j.sl i^aj lSjI><JI jIU ,~.',VI 2JaLUj jLiJIj /«j>tiJL£ ,_£>i-VI jjL^sIl *-a j^aVI 
Sjjlj-Ua (_p3j_iLj (jLi L^JLa j J • -^ a J^ ^1 jl jl-^jVI i_La_aL^a JUX. «LLI 2JsLLi 

(jla SLjlJ! SLsLLaJI jjL^ai 3jMi;tLij udMil^V S^jMII Lcv^&oJI jjala3 

CjIj^aIj a\ g3»Vl a 4J3jjlU (j-° <- 1 ( nLLU ^j^laj Sjjjj-tiajL] ^j'-^j dj 1 ■■ I J ' a il t -^^ 
'■(jjb La (_>^SI .^^.tl ajjb j<utlj 1 L^al JLJeZo-uV 2_aj^L!| 
3l_p. (^-3 Lal_& IjjJ (. 1 < 1" (jV 5^ejijJ.I "UjO-lII 4^LLaJI jj)\ i^ia jjl -I 
^Jt, 2 al La 11 (j_a 4jl_j_LLa-j_a (j-a 'L'JLc <U-mJ 4 j j I" ^^ j<utLjij (jij (jL^uVI 
2 al U llj ^,1 n m, ||_i L-uLj/I 2 U ,"j ^ L$j? tiJJi (J^^' ^4i>^ 3-ajl.i j\\ ■*« 
fj-tb (J-jLj-u J '^'a (^ I j*** LijJLso (jjJ! 2 j ma Mitt 2al Utla , I j ;<- *j 'I - - — 1 1 
2JsLUj i^jVl (^Jl Jj^l^tlj (j.ig uJI ^. j'l LaJI (jinn Mill pU^i/VI 2JsLU 
^^JLc ^ , ,, <a iSJ| C-Um.VI I jut j_uLj CjI Jjin->J (_£^-| ^i '-*' <"^ rkP'i *'>£-" 

lUjj. v»ll ^^a 3j>^ ij- *Lt£. 1 '^' 'j Laj 4-Luaj2l 3j£LILi ■ La j -- t 1 (_gjL«JI <_a^L«JI 

Lai iT-L^JI <— I j j A (jJJ mJJJj m$ JJI j-aVl iJ>i-5 (j-t| 2_2ja_La ^ 2_jajJ| 
2 al La II (jj|jJe_a cjJ-" '■"' ' "J^ Cr#^ CjLLa-L»JLlj jLxjJI ^ ^jjlj.^JI 2j3LLaJI 
i3j!>^ (j_a 4_t£. I mi 1 1 Laj j i>''^'l 4_uLt1 CiLt-aj^ T JI 0JL& tfLua ^-3 d j i n a miTI 
J'C i"i" ( _ ;r ltt (jjjLH^' l ^1j '3'-* c '^' ' "^r^J 7" La 1 "tl oLus £)-U 3jlj_>JI CjL>-jJ j^yi 
w I c 4_i3LjjJI SLpJIj i«Laljlitl<j/l (jLjuVI ^<-<-u5J 2 al Ull LJLaHjvl I j i^» 
j 1 '^" jii<i Mitl d * Mil L$J j-^^J i-r-^' w la-LgaJ I ^J-u^IiJi 4- iL q j Lj /TLJ-J /^-A ^^paj V 1 
3j ^"'"' («-! (_^l 3JLj^A-jJ1 2^LLaJI j.^1 i^ia JU^I-j^tjJI rlj-af Lat ii_i^iLaXI 5JaLLaJI 
mJJUs-J LtjjJU (_jjk cr^" r^i>" ^J^* 1 ^ ?"^" O j*«-3!i>l ...tl Jj . -^ A T1 ^^ I jjll 

■ 2-L.a^.irJI 4iLLaJI JlSLit 

^j^-lLsl-SzI 4 i n a-*, join n-4jLjLiaJl d j oUtl Cjuj-kaJJl (J^-^J LaS-^j n uu\ 

jj_ij 3j_LI 0j_& (jLa (_p3j2l (ji^. (jLuijVI j-«-c (^1 (jjiLjitLij imJj^-I 4_uji 

(jl li If aLa S^litl oJUt (Jj-La Ui^-" (jL^ujV I j-ax. (jl CjJL>. lilj . 4jJ-J' Li>- 
j_jJL>. jJ-lsji j-ia^oJ j-;^. cO"^ ^-IL-*-"-* (jlftSLi 1 11 i-dt J-Li^. cLLAJ /Jj 1 im 1 11 La 
j.sl ii-ia ^yjk 2Jjj_JI 2^LLaJI j \l .^.« jl Jjjitl LliSLaj idit jj M^tjljj 2alUlt 
. jl i~f VI \jJt !Jfja jjiLa-b (jlj JLlV I j» a LilaLu (jlj ^-V' 
V L^jf VI JLjJ-JI mJJiII ^ylc L^laa^SJj *£j 2_LjjlJ| 2JaLtaJt j.^1 i^ia (jl -2 
Ljjj-jit_a C< 1 int /^-^ t "^ \-t-uJ I j I J^a -^yJLc^ C^aJ I (JJ-La ,-n laj ' rt /JS mi 1 j-5ajj 
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jl jJjiUj 4Jj JLjl 4al_Lajl j Si t *-* i** . siLtiuJ (yJ-« *;Li_uJ La 4_La ^J q***i i u 1 lj-fl>L>. 
j_jjLS_o J_jJ_30 jl I J j' a (O-SLaJjJI jj-Lc jL-ujVI Sjja TTJ^* - J^ '"'.' (j *"' "*"" 
(J^Ja j^s-l (j-II CjJSj (j-a L-iJljiej ^L°La ^mh i"itl pit i'iVI 3jui»a . Lg-Lg j^jUll 
bvl i ir-> Jjjj_i!lJ! JlIc j fl-LaJI (j-a iJ-jj 3^ i JU>-I^J! ^JJ-tl /^ L$aj(_)-»lu CjJSj 
1 J nt jL^il! i h i <aj ! o ^yfl ^ okttl 41*^ ^1 Jj^ij jl (j-JI LjjcjjJj jl^jjj 
2j 4* j^jJlII JU£. ^jj>*I *j q lAx^aJI (_!! fj ' gagj Li^sjjJU j^pauiitj 2t Li LajUlj 

i La 5a jl>-IjJI jL^ill «LuI ^ mi uJI f-LjufuVI Sjui <_a^tlo.l ju^. j-aVI ■ aajllj 

jiSLaVLi (jL^ I jlj 'i_£jJ-S J^ uU jL^j'j J-* - ' Cr'l (*-M <J-° ' afcaej «GjlJu (jl Jj 
4_Lj_iSLII A j i*,->LjjJI ,j-uljji]l_j CjV^Lnil Jal i mi nlj oJLfli j-iiitl 4ij^>- J-caj 
C-Lml/VI *Ll«^ jl jJLa (jr^- J^jfi (J""' (JjoI_»JlJI (j-o JLjJLkJI tiJI_La> jLa I jA.^jj 
j' La rt Via A^-jJLtl (J-al^_*Jl 0JL& j a iX (j-«J i (_P D J^'' cr^i lU-salaJ! (,n^ mil 
( _ ;r ^ jj-jj_SLJI Jj i nSjI (j- 1 ^ **-*' J^-*^ '^!- <l ^J *^v-^'J ^J^J-^ i j . *-. I a » 1 1 j 
(jJLc Lgjlj_uG ^jjlSj Vj Lt-Liu>. L^j jj i"itl (jSLx-i V i^r^' (JjoI_jjlJI u-^3 J-?^' 

.(jlajVl (^Jl J-^al^tl f-L*-JiiVI 2__«£ 
3alU< ,jj^Vl SJjJljJI SJsLLJI j\\ .*« ^^ 2t^^M 1 1 a jjt (j^LflJ j j La "" J 
4_ljIj-$JI 2 al U tl JJ.C lijjLjtlL] ,j-\^e_a ij^txll /rlj-ol SJsLLaj t-Lj^JIj sl^^JI 

^^ j I t"i II LjJjGj i«I^JI 3-c.j-i-u <>c. 4^LiJI SLaLLaJI jj* liDJu 'j i a S 1 1 a 

I J-A i _ jr _L»_]J i^l^jl 4^,j-i_u c_i_ft£La )<_a L i i uLuJ i>J_A jl jJLo ^jl ^-1^. 4jjJa_(jl 
i *r I ,'^-,"" cL?oLJI iLsLLJI S-J-a-? jl-3 »'>sJI iLc^^j ''"ii* I ''-->" Ijl 4Ji 4jal > ,i u 
2 al La II ^j^- aje '"" ■ a I a^aJiJl ^1 I " ■ i a a se i I lil Lalj iCjlj_a ^Lij jl Jl2xj 
d J '—'LhH'^Wj.' ~'^ ' . '* t^oJl (j-o 4JLa jaLu Li£j i^jlir-i^l I j" i j 3 (j 1" ^l 

4-g.j i H tl oJ-^J (_j-la lujJI 4-a-j-2JI (j£, iijjjL>JI LtiSLa-i Lo-Lu «I^JI S.c.j.^ 
i^_i-5JI i ^j_uJI A yej th\ jj-a iLAS-ltl (jS-4-i 2i 4_]l /'-^J ^ 4-aXL>JLI J[fl i aAJI jJ^Li* 
3_j_*£Lj j j i "i 1 1 (j I f 3jJ_2JI Lbe-la-i V LiLti (jl VI dl_j^JI 5-g.j i .it (jla i "j II 
i4-cl in tl jl j_o (_, Ir 2_lj|^J| 4ILUJI ,-.IU-»^ ^ LtjLLtjj (jSUJll 4aLtaJI 

«-Lg>-5EJ rLj>II ^J-^*^ ' i^:"S^ U^^ J" 56 ^' r'>°' ^J^ 2 .""'tLl Lalj 

4^LLaJI 'Lj-*-^ i— il i n''- '•«"-'ll (j^ (Jj^*J Lx-a 3^j^>JI i»JL^J 4-ulj until 4-n.ulal] 
3_jjIj_>JI S^LLaJI ^^c OjJL>JI jj,aj i4_Lula 'Ljtlaj iLLaj>J ^^r-lj^sVI j^a SjijULI 
3jlj_>JI CjL>.jJ (j_i>^ (j^ f^ljJl (j^ CjJiitlu LiJLa '"'I La-taJ Ij jLajJI ^j^ 



277 



ftXiXiJI fciiUJI LipgJgiSj 

' tu-L*aJI (_£ Lkj-oLiLa j_jjuj (y^JI 3_i>^ iJ^-5 J) o^ ^4"°^ •*" la ' ■■'' 0L_La tj^-J 
J_t-aj 4jL>. (j-a ^ I a ^ i ■■ j^xSl 0JL& CjIj-jjlIJI J-*-^j (jl f-°J t»i 1 Mill (-J3 I j *^ 
Lcjf SjLiiv (j-iij V iil!i (jl VI (Jj^Vl 3JjJ_lII j->I ir-it.1 (^3 (_£>»- 1 <2jlj_<i^a 

.j-iilLa f-lLLs Cjlii 3j-&LLb «_^3 (J_aLiLlj 
(^JbJLij <jr£>^' ^Lc Cunt 3JjJ_lII jjL^all ^ 3JsLkJI SjuSi (jl -3 
CjI j aj j a. *> I (j_o jujulJI (Jl a »"i i ill i—J-La-lj j 'I . ^ 1 1 ajjt ^Ijlj>-" i nl (jLa 
3nK~ll p-Lijjl i— iL-uif j^-I j-a I J-a (jl j^IjJIj i3j_uSL!l aUej.VIjCjIj>I mil 

(jjSl^jiJI Jo- 1 oJJaJI (j^aJ (^a J*\ iiij La jjtj 3±jJ_l!I SJsLLJI Sj<j>V ^jjj^' 

.X_JJ-*_ujl Lkj 1 I ii"( 1 1 aL«I 

3_La£ (jlr I (jl (^1 LJj_Jul 3 j i ii <i uJI 3^1 LaJI p j i oj-^j (_j-aL>JI Jj^iiJI (^ 
^paj^U (_£jL«JI i_a^LtII pJauM (jlr 3ju>.j (jlr (_£J>a^j<JI ^hk uJI pi < m.MJ 
(^3 (5) (Oj J< Mill (^ I :t; — .Vj iLu>2j J-JJ-LI ><ll ^rLc Jalj|alj£l j35 i-Lu 

w <LflVI j-jj-LI j^il (_ji^. ■ t-.«l ,„tl ^ ,„q Mitl pU uiVI 5_uj^ (jl J.^Atl ^j..a", 

Jl a hi 30 (_p=>c iia a. (ji^. MjjLiJI i_a^L«JI re ta i ■■ (^Jx. JLs-ljJI f^ajJI J^Li. 
12 (^l^s- (^1 jjLu j^ji'i (JjIjI (_j^ Jalji^ij^ 6 (j-u La 7-jljIu «Ijjjj/VI Jaj. 
(_gjL«JI i_3^L*JI j_uQj 4j*-uj (jSU '^J-iJJ (jr^ w Aj.^tl uj^LojVI CjJSj Jolj^aJLi^ 
(j-a (Jjsl (_psj^(l •» U . .. (_ ;r Lc 4j-I i ii U 3jU>.j fll ajjj La (jLb jm Mill 4j(jI/I (jyi^. 
|_3>L«JI ~U,„ ^^ C-Lt^yi 3_«-l3 ,j_a '/75-70 j^-II^ ika mjlU ^yfl j-Lyj t*JJIs 
(^3 *JjJLl >UI (_yic a^JI Jl^Ja ialLuJI pLuiVI (jLa jj-T (j^-^J 'l£jL*-" 
j^i-ljl (j^S (_gj"i i"ill i_!^M-2jV! Cj^j Jolji^ij^ 4 (j1_j La t-jIj_1j ^LlLa Oj^SDI 
.^jj^j jj>JjI (^^ (_aj-L^aj| » j^Loj 2il O-Sj Jaljijj u S 8 (_Jl^>. (_ll ji^uii.1 

2 j| La II J^ (jJL: Jj.^^tl (jLSLaVLi ^^ujj 4JLs aJLSj La ^1 S^LbVLlj 

L^LiJLa i3 I q t~ iii U sj ^ -^ VI 3«Li^ ^jJc juIUj iii!j (jl jj pLojiyi ,j-a 

32LU (^Jl ii i a Mill pLt^VI aiLIaJjJiLil Jjo^OJI ^ 3U»"n,it,l 3 j i ii a Mill 
3jjIj_>JI d ji na i"ill CjL«_a->J,l Lalj i/12-IO qC JJJJ SsLaSLl (JyULJ V 4_oLlj^S 

(j^s '/40 ^c j-jjj V LjJSU 3 j j \ U 1 1 3jlj_>JI 3j>-jj (jlr jl*1»j L^J«La^ (jLa 

3_jjIj_>JI 3 alUll Jj^jo mJj^j. La lijj L^Cj ^gj 1^ ^ i n a Mill pU m.VI 32LU 
. Ijjj^ till J (j£. ^j a a 3e '" 3_oL^l!l SsLaSLII (jLa «Lij^£ jl Jjj-jJ (_^-II 3 j i ."i'C U 

3 al ta II ojut (jl (0-C.j !il j-i^pJI SjLjJlJu i."i mm! I iiaj| 3_ul^JI 3alUllj 
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J-i^jj 2-3-j.J (^JLc jjjj (^J-II J-a^l 2-a£SLll J-lLs ■ ajiJ- «I>#JI o^ fd^- 1 ^J 
d-ul^o^JI (j^vl^IaJI ,j_a 4joLJI dJsUaJI 2_j_a£ 3->Lj) (j^ liilJJj '<U3 SJsUaJI 
j_La-3 (jH-II i ^H'J-^-" 4_j j^>- LLaJ La i L^aLajs. I j-^jSj jl Lt^JLC 3-iLjj <— J La3j 

(j^^iol /tj-i3 V '/70 (J^L«j 5; I aSLi Jjuuj ( Lojj_Sj j Llo I 6) LajL9 20 I glia. jj a 

OJL^-jj i4_cLjjJI ( _ ;r 3 (JLj-oI 10 slj-$JI 4_Cj_<-u oj-SLj Lg-Lcv Jolji^Lp L-d-uaj 

(JLujI 10 ^l^s- *-!Lj3 oujSLI! (_ji *l_a^JI 5x.j_<j/ (Jjui-o (jl (^1 jj i~ii sLjjj/LiLI 

jjjJ.1 JxUJ! ^la.-.IUj^ttj jl-;tl J& djjljjjl SJsLkJI JL*^^ Lot 

■x La i u-J I ijLlo j2tV ">jIj^>JI CjL>-jJ (_y3 JjjLiJI jj* j LLaJ.1 I JJt a\ JLa-"iml (_y3 

2 ,'^A^.;tl 3 s LoSL!l (_;,!£. ^,^1 h i_gj-!l j-a^l ^i^-° ^-j- 5 20-10 (j-u La J}jLi!l 

j_a^l 3_Lj j_J| ajaLLJ! j^l r^a ^£t dJaliaJI qa 3rihAm JLSLil j-3>2 -4 

i^-Lj-JI SJsLLJI ,j_a J£Li JSLJ 2uj>La L_L>._»J»j£i JUjLL^I <_ALiij ^ jJI 

SJsLlaJI Lai iSjlj^>Jlj .-J LtaJI L^la (JK «T> T 3 JUlj (_p=>j 2l ^_^£- J i "7""" J (J " i '"'H 
d 1 1 nitLij iiUSLuLS_La SJaLIo dllju (jjfcj «l i iAj cl^^JI 2^j^>- 2JsLIo (_^-a^ 4_o!^JI 
^LiitjV a_*-pj (jiU 2jjlj^>- SJsLL LgJLa .-.IUj<^tlj jLseJI ^ 3alUlt 

J a »" i ii " V aJsLLaJI i>jut (jLa ol La-t>J lj jLa^JI oLw ^i 3jlj^>JI cjL>-jj 

^ 3Jj3^>J.I SJsLIaJI L^j| Jljo 2jjj^^VI 32LLJI j^l <^a ^l LJjJaJ I jjj 

^j-a 3 s ' dj i ujn 1 ?e_iLifuJ 1 * 1^1 ( ii 2 1 ^jlj L^_La ^j^SJij ^-lll 4_u^aJjSj)j JLt^J I -ii^JJ 

l \ H a q\ i ill i ii ^fl (J^i.jJI (<sj (j-aj 3jj!jj>- 4^Ua ^1 L^Jjjjo jjt S^LlaJI j>JUt 
?-LlJl <_J Lajj ^Li*3 ' w 'l j'tl 2al Utl JSLJu (jlr J j uajcil Jj^tlll diljl ar 
(^1 4_j|j_jJI ^_fl I j bi -- i 3jjj_u3 ^JJJ^~" S^LlaJI jjL^lA (j-a - Lj gSLlI 

(_^a Lai i5_ljLjj_^ 5^LL j^JI ^LllLij <L£>j- 4^LL ^1 «!; 3jj!j^- 4^LL 
3U,,.Ijj SjjiLus 3_jjL,j^SLII 22LLJ! r-Llil ^ISLaVLi ^La ajLjuJI 5JaLLaJI j^l tn& 
LSLuLSLuj jl (_gjlj_>JI Jj^tl!! cjLlL«x. 3U , ujaj LjjIjjs- jl 3 j i nn Mill Lj^LiJI 
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.4_ul_a^JI <j-\j>-l_alaJI a\ JLJ>-"i i uLi 

2Jj j_JI SJaLLJI j.^1 r^a ^ ajaLLJI JLSLil jjjlj (jla ajl2j La ^Jl SiLUalj 

(^3 jLuiJVI 1^-vLbej (jlll 3nl~^JLl SJsLLJI JLSL.il (jja CiLLLaoll 3 j j I" ?c_uj 

I j IS. 1 ' 4-ul_a^JI SJsLlaJlj i(jLie-> idj^jG i«Ll>.Lj/ <>L^a) 4jjIj^>JI SJsLLaJI (j-o 
,~A Ui-I , Vs ioLJJ CjLx_Ua_a) 4jSj_>J! 4^LiaJI (j_a 4j| xllaXa (j-o «j^>- ^i-lJLj 

x_o (J-iij 5_Ljj_JI 3_aLLaJI j^l i^a ^ SJaLLJI JLSLil ^juu ji aJsl^llj 
4_j_iLa_j| a u^ . oJaaJI cj! i ( _ ;r a (JiLa-ij SJsLLaJI (j-a (jL^uVI cjL>.Llo.I jjl*3 

SJsLLaJI Jjojo cIjLfcLla ^ J_ai-jJI JjLlS ij^L^all oJLA J}JjLL-ul ljJL> ^ 
4 J i ii l jl JUtl (^l i^JjJ C""*"" CjLlLuiJI (j-o dl i ill iii j-i£. J-i-l (j^i (JS-jIi (j-a 
2al Ull j \l .*« jjLa 2jjj^^^I ^Ijll ^yfl ( _ ;r jjiLj/^/l 2alUtl (jjjJe-a (j-a 3-JLc 

r-LLiI (jLSLol tc-jUj 4 j i .in i~itl Lj^M-iJLa i3j_^uLus 2 . j I u 1 1 S^LLaJI ?rLiJl th-" 

La_Lj_i 3_jj|jj>. S^LIa ^ljJj dj i ii «i i"ill CjL»-«->J,Ij Sj-J/Lta sLuLij^SLII S^LLaJI 

. 4_Ojj>. 4^Ua 4_ul_a^JI (j-\j>.l_aiaJI /^j-u 

5 j i ii Mitl S^LLaJlj 5Ijj_J| j \l ,^ll (jAjij ^ 42LLJI jjSjj i a • i '-* (jl -5 

,,<t\l j~. , „VI JaL2J (j-a JljJjJI fJSi 5 j j I U 1 1 d^LkJI 4^L!^ *_a j fljj CjI jJb 
CjIsIj^j-VI Cj-*-j-JI La I jl J ■V.'al JS ,"m jj I n"j S^^Ltll OJL& sLx.^3 •» i V»"j 
igJU; j" II J-aJ»JI J-Lj !>iia OJ3SLII (^oS id^LLJI dJ^L^L-J Jjl?"i; SJLiSLII 

jJUil ^j^JLS'^LS' 1 50 JjUj La juvl^JI JjLkJI cj|j cjLUJI ^ ^.^aVl 
(jLSLoVLi ^La 32UaJI Jaia. <2jI«Ij^>-I pLol JJo ^j iS^LvJI (_,a o^l^JI j-jj-LI 
3_«jS (jl VI ia^LJI J* «jjil >UJJ i^j^ILS' ^L^ 1 00 J^LtJ La j^JI 41123 

dJJjJj 3_jI_ljJI TTjLi. 3jlj_>JI ^L>.jJ i_a)M-li-l )«— a j-iiHj (_£JU^_4jJI (_LuJI 
J IjS 75 ^jl i ii j JU>.ljJI j»J-J-!l (J!^L>. (_gjLjjjjJI (JyuJI (Jj-«-a (jl (_paj"iiiii ii 
^^Jl J>L>. i_j_jllail ^jUjjIJI ,_Lu>JI JS'ol IJUt^-uuj ijjjJll j^aiJ iSj^^ 

2j,na Mitt S^LLaJI Jjaj^i SsLoS' (jl LlUsjial lilj i L £j^JL£^LS' 1 800 ^gjl . ..j 

f.\y> (JjaLt-aj d j i ii a i"ill CjLi*jJ,I 3«LoS l. i j i <t\ '/25 (_gjLtuJ (_gJLjjjj J-ta ^j]\ 
aJLoj La (j^LSjfclJ * lallaJj /- i n a i"itl pi ♦ ni VI (jLJ3 ) , ' ial t ^"rtVI jUj_ujl jl j^*- 

(jJI Ljjlc jJj . jl>.I_oJI j»jJI (^s jjjII j^LI (^Lc ( ^j>ILS' ^LS' 7200 J^L*j 
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fU^iVI jl Uul^-^J 3j,, l ^i'; l ll 41LUJL ^UJI J.^Atl ^ (2) *2j Jjo^JI 
^fl j-,jJ.t jail ^ ^KsLS 7000 ^1^ ^1 J^ fJ JI «yj (;r ^uiJI 

' au-L<aJl ( _ ;r 3 JL>.l_aJI ^^jJI 
lj_ol (j-ujj 3JjJuJ! j vl .^.t I ^ 4^LLaJI j_ifijj I gjuua (jl aJL2j L«-a <j1-pJ 
^j_a L_LJ L>. L_lIL>. I (j_a j j iS *j^* 1-* ^-^1 9-J1 (r^ 3^**" «LJ1 ^Jj a j jj uaj u 1 J u i u 

dJLijt o>^ O^ fLlAJl J^' a ^ 3Jl mil (jJI LJj-IaJ jJ (^1=*^ t 4^LtaJI 
(jl Lulta 1 jj^aJI J'^' a w ' a gilaj^l^, in unit I p-Lojiyi jjSLjj 51ajai! SLvLv 

CjL>-jJ ^Ir (j 1 n n mi 1 1 pit 1S1VI «_l«j>«j u-J Lalu 3a£jQjl jl jLp£.VI (juu JL».Li 
4j 1 11 «i i"itl CjL«_«_>J,I S^Lo^jj-a ,-3jJ La-" ^i>p-^ ^.'J ' ^-^ <j-° iJ^' *jl>*" 
' ■ I tal) V ^jJI j-aVl (j-ull Ji-l-i 3jlja>JI j-Us (jJjij 3a3jGjl jt (^Jl SLaLbl 
dj 1 11 «i i"itl 4^al_La]| Jj^tl! 4_uL^lII SsLoSLlI (jjs (JJ-2j 4 La-i 1 "j JjLu/j (J I m"u J 

.^L^JI JI,t-,,„^J ^LU J\ 

3 j j)j-tiaJ Li ^j'-^j aj 1 ■■ /^lli 4Jj J_JI cLsLLaJl j^Lt-a-o ^j^> il 1 ^■-*- fQ_&l jj^A 0JL& 
, - < I ,1 U", * 4_lJj ^yfl Lfral JLy"u nlj L$-l^ »" 1 11V 4-aJ^LU Lj^aJjjSJjJI (J I «"i nl 
l_j^>. jJj_LS_ILJ 1 ^j^> ll i *-»-■- ^j^* > (-jJJ (jJJ ^^i^ 3j ' ' "J '^LLaJl (j-* j i 'i ill 

■ 4-ijlUU 



SJjJljJI j \l .^tl 4j 1 - . j fc -. La-a )t_u/jl aLiI'i-aLi 4 j 1 k i"ill JaI UU i-.jt^^- 
4_aLje_ua 1. 1 j 1 11 jj sLiijjJ.1 («JL«JI >L>-jl (_y3 L&j^jj 1. 1 1 1 ,m dltjj (_£jj>.VI 
(^jGj 1 L$JI m"u nl (JK i"il JJLkj i. m 1 n jj (_p3j3U I jl 1 "j~ (jail 4^LLaJI CjLuj^ 
(j-lka. ilLkJI (jx jJ-LaXI I jjfc jl tilJj SoJlUI SjjjII <_^ ^Lul^l 4^LUJI 
jl ^1 SiLual ^LsJI (jj-ill (JSIjlj (-;r xi3Ui.l (j>^' J^'j' Cr^ J-±S j^LaaALi 
3 j 1 11 i ILi Lalj ijoJLkJI JjJ (jjs JjJLkJI ^gj" i n a ^Ir J-^jaJ 5_ul^JI 2al Utl 

42LUj .-.lUj^tlj jLsftJI ^ 2bjlja>JI SLaLUJIfT ii>i-Vl 3IjjlJI jjl i^alt 
j^.3 5Jj_aHl (jJaLULI ,_L^ i.~i 111 j t jl ,_,! roj^a jjLU <-— il li L^JLe jJ^JIj jJ.1 

jjj ) ' a 1 1 (J^ ***u n z <^_a_j^La 4jjl»_JI (^ismi (^pi."i 1 im Ij i4jjl^j (^IsLLa fojljul 
Jji^>L>J,l (j-a JjS^JI rlj^=aj-ul (ji^- 2t^^.M II i^jlj (jjJaJjj j^jJI (j-aJI mtl 

VI >a>2 V Jjii^UJ.1 tfjuk 4£.ljj (jl liili (ZjIjjuAjjj^LILj 3jiitl S-i^ljJJI 
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ftXiXiJI fciiUJI LipgJgiSj 

(jlJI 4_jj>.^J jJSLi! I (_^aSl ua^JI (jLa till j (_ji^J i(«JL«JI (j-o 3.}JLx-o (jjIoLLo ( _ ;r 3 
jj_a L&j-j-C (j-o J-^' £ ^'>^-" SJsLLaJlj g| j i mi i"itl SJsLLaJLl <-La ~'j~ L$j>.j JLu-u 
■ ■ ^ Jj i_LaJu ^ajLLta^JI 0JLA ^j^** * (jl (-jiij z 1 JLA {jSJ t^£jj>.2\ jjLt-^aJJ 

(ojujJI Sj-u^SJjj-JI j^l ir-iU JM;-,,„V2_,jlUtl oljijdlj SJ^-vVl (jl -I 

fQj?c->Ji 3j-uS L^j^SJj i j'^j" (j^-4-S ""-^P* f-^'^-li j-i3^j c_tlLajjJ CjL>.1 i iiUj 
3jL)JJ3 1 1 j « j ' usu I (=>L>JI jljj,! (j-a S^-uj CjLl^S uJ LajJ LjJLi) 4j»I i nil 4jl^u1j 
CjI_«_«_>J,I 0(.\-a£ S^Lj ^Ir J-«-«-tl u-J Lajj 3j i u g Mitl 2al Ull j-yj * vl A" , „VI 
jj-±J 2 a I U 1 1 3_j>.Lr>JI .sLojl j-oj 1 1 j'" Sj i jS jljLcl Jl <i"n Jj 3 j i n a Mitt 
d j j I" r-Lljso JLMI Jjj i » (jyi^-J .CjL*-<u>J,I (j-a ^jjJll (Jl m~ i ill ^\ 4jvL>JI 
^1 3 j iii .a Mitt SJaLtaJI *\ jiel^L 4-uLij < j<tl SJaLUJI ,j-a Ou^SLII ilihUaXa 
.t| 1 * A . *,-» j 1 jjj i l-'Jj-* lj**' A J » ll^ i ii q~»» £j£- J-Sj 2t Cj Ljuj-^J, I jj-* ^>- \-mA 
»l iVtl ^ 4_l1«j«JI CjIjLO^MJj S-S^lj-U CjLllait 3_ijlUU 4a.LJLt diti 
iSjUJLC CjIj-o i ^ c I ■>»*■*... 3 j K tl 3JajJ,l <La.| i na (jLs 2 U >, t I ,jJLt Jflo 

oujSDI J& SJULlII 3_uLij^SLII cjLUj>J.I IflUiVt ^1 3^.LuJLl .a 2JijLHL,j 

i.l u"j 3 jjJLC CjIj^j La-a^x. J-^' d ji im i"itl 4-Lu»JU (jLa j_UsL>JI CjJSaJI ( _ ;r 3 
Sal tail d 1 1 ii it Li Lais .4_JL>JI OUa>ll cUiLajj L«_4 j^uSLj ^-i-ujl CjL>.Lula 
j-La3 S^Ljj <_J Lalij 4_ol^JI S^LLaJI a^t JlJ-"j i nl (_^i^. 1-^JjJl^ S^Ljj O^ '^'.W^' 
(OJcjs- JUJLso f_y£ IjjJ i_ij(Jj S_lUx. CjljLp£.l dJLut (jl VI . 2 '«j -«■ I U 1 1 Jjax. 
j isLj-jIj-^JI ^ 3.lj La II jljLcl S^Ljj ^Jjj-^ O^J - ^ L? 1 -*-" J- ^"' 4J^>.LLaJ| 
I >,j U a » I i j (j-lJI 2_i^>.LLiJ| (<s^>- (lr4 LJj^ I JJ L*r^ C 1 ^?-^' <Jl>^ j j laj 
10 m£j! i nt ^l^_A 4_Cj-j_u /jjJ^. Jalj^nS ( d i a * (—II^^ ^iHJuj jLj-«i 6 (—Jl^^. 
w .'J j^ ^ JJ-'J-^^ tSiSJI Cjlj 4J j^Ljj^^ jjjj^i jajsjaj 3_cLoJ| ^^ (Jr!- 

. 4_)^>*LLaj1 (C^>- (j-* (jjLoj z L4-1 j » Lta] 
^1 i^.~. , ,.t <l ^K«il a , ,.l , ,.i j /ii J Al*.^.t I LjJK uiU 5^LLaJI ( jj^iej (jl -2 
at fc.~.'.VI » .1 Laj Jj-cI2 V SJjjlJI 42LUJI j.^1 i^tg'a tSJjJLjl 4^LLaJ| j^l ,s>a 
^ i ii g Mill c-l. .^.Vla , aj _.",<, -,lj I ,-^V . liaieJ Ltj^jj (jl liiti 4^LUJI Jjjj-J ^ 

*1^$j1 «LC J_i_U J JJ>- I (_II A^J (j-«J JL>.|^JI A^_Jjl *l_(jl 4j JLtlu J-LftJj l-Jj^ii L<1J 

(j^j 2J9^L«J| jjj tiJJj (_yLc i_ijjIuj ii_JL»JI (_y3 (_ySlj ui£.J (jJaaJ JSL«I»j j_Juj 
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6i.I-jA.iJ I j^UojoJI (jAjUn? 

2_1L>. I nii" ( _ ;r i>.j ij^»*tl jujjii j-ol SJLjuJ! j \l .^.t I ^ < , t u 1 1 j i j^,jjJ\ 

i4_a_l^La Lo*jJa_i£j ' 1 1 LajJ J cLt^3l_>J1 L^J^S nia (jj^itHJl 4 IS i"i a ^^paj^j 

Cjlj1jj>. A a *" i ill ^G_a C tjj 4_j3jCiJ 4jj1jj>. «L9i_La (jj^* < laJ-LaJj tJL^- 1 CT^*-^ 

jlj-ll 2 SI La II *^-aS C"^ *^ ^ ^T" J ^ J - :>,J (*-y ^i)^ 6 -^ 3 OLJljJ- jl «Lil 
4_oLj^_LaJI (_>jaSI uajJI (. . j i uj 3j_u£ CjLJlj_j»JI (<s^>- (j_j£i 3^L*JI (_^3j i L^jjji. 

(^a VI (jjj^kil JUjLL^I (>SUj V 4-iVj 2Jsl_kJI oj^l 3U«"n.iU jIj^JJ 

?La (j!j^>- ( _ ;r 3 5Jj|j_>J,l 2_jj|j^>J| 2JsLLaJL3 i3jlj_>JI CjL>-j.} (j-a .}JL*-a JLa-o 

Lalj iSj^Io 3^.j^ 80-95 (>u 3jlj^>JI djLxjj Jb=-o (^a VI J a t~i i n" V jU. 

. JlJj_j1I! CjLlUjiJ j^JLJ 2_a-L3 Cjli i." i i.mI L^jLs dlli QJ1 La 
(_gjj=j (_gjlj_>JI Qj-JJI ^ alaj I (^ (OJoJI g| IS i"i a ( _ ;r I^. <_<-LtTj I (_L->-l jj-aj 
2 La i "lj .1 I jj'a SJsLLaJI (jj^>J 2_jjLa-iSL!l 7-^La^l <_>iuLj (^1^. i_jjL*jJI silj^-J 
cL^Lual ^Ji^j d 1^ >VI 0JLA ^j^* I i-r^J 'lO"^' C^i *uL>- (j-a l_Aj^la j-uJu 
CjLJaSLU OJL4 JLkHj £f^j Ajj^ujJI sGLJaSLa ^l 4JLlL->o ^jl\ TtiLI ^l 3jlj_>JI 
a I aX\ ^ I j" . ...~,<\ ^pJI 3jj|j^>J| 2JsLtaJI J}}LULi f>Sj L$JLa (^ji-l 3j-a 
£>LaVl J± ^Ujlj^JI 42LLaJI (jj^ ^Lp j£\ v^M^UI (JJ^-i o ! ^l 'JjVl 
«j^>- (jl J-LS (^l (.g-i^J LgJSlijSLa .iLsolj I flll-sj djl t\C jlj^J o' c^ <j-*^ 
«_aj i,_£_j^>.l 3j— a jLsoVI (j-C (^LlILi Ltij^CJ 4jjLa_iSLII el .^^l .^^.t L^la 
IjJai. L^jLjjSLa j] fjJt JSLJuJ V u^\ 7-!>LaVI Jl ntli.il (_gjJj_UaJI (j-a^ iii!j 
«Lt-£i_o^j QaSj ^jl uiajl /jjiaAja jCj^nll I j ' ' a rt (jjS_J jl 4-j^ i inll 3Lj_>J1 /^i^. 

.4_i£lS CjLujSj 3j-5aj-aj ^j-allJl 
JLajil^l j-aVl t-JIalj 3j_oSL!l djljjiill djli SIjJljJI 4^LLaJI 2 »Lajf ^j 
S^LLaJI tjj^*" ' ■ ' J ^ O^ '-*! 'L^aLitjJ LajL^i LtLJj^i (j^' J-i^ OJ^~ (J^^-"_3 

-•.JLjJ.1 Ijuji ^ 42LLJI (jjji. 2 »Laj| <jt\ (jjsj i^jlj^-JI L^JSLi j_JLi 

«_ijj_a (jlj^i- (^1 i>Lj-I.1 7r Ja ^ 4j>.|_>J| j^^c .3jij|jJ| 2 al Utl J| a<"irnl -I 
2JsLLaJI rtJlj i^jLLujjIII Jji mi" ^ aJJt 2_LaLSLII d^LLaJI *\j3dm\ SjLclj 
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ftXiXiJI aJlhJI UpgJgiS^i 



j! 3jjIj^>JI 3j-^Li O^-JjJ^I ?r^"i cr^ SjuljJI 4^LLaJI JLuLL-J -_>. 

.4jvL»JI Juc .J_aJ3a£ 4JUjiI<-uI SjLclj 3-ubj/ni jl 3jjLajSL!l 
FlyWheel 4Jjl_jJl! v^J- 5 c^ ^>»- ^^ J** "-j SjSljJI 3JaUaJ| £yi* -j 
JLuLl^VI jlls (^jk L&JI Ljjjil (jjll SJsLkJI (jjj»- 3<itVit ^n; (jf *Jal^JI ^ 
SjljIjJ! 4_uLj^SLII 3JaLLJI Jl ««*<»! Jlo 4jj!j^>J! 3^LLJI cijLlaj*-o paju ^ 

(_j_a jilj-^jl JaJi ua (_y^ jl 3_JLc CjLilj^i. (^1 oL<J,l fr ua ljr £ 3jvL>JI (jx. 
" L? T Ij JJJ lajJlj Ot-jII 4l>.j-a ^yfl Cr^ l£>* - ^' I ** ** - ^ .' ' " "VJ idsLiljji. 
2j \l , V.aVlj 3-lLjJI L&ljjla. 3j.ulj.ij i_jjLal!l 
33 ^ a. 1 (j_« )<_i_o1j pl_La_3 » j * 1 a j ) * «j lull ^-^^J^JiSjJ 1 (_gj**< uiJLI (jl -3 

(JjLiJLo ( _ ;r i »JsljJI ( _ ;r i j_a L^jl jjlaj 4_ul_^JI_j d j 1 ntj ."ill SJaLtaJI cj! jjl^j 

4-C I '<<■+» iljiit^ 2j I « ^"j a l>"t!^ (_gq" i.iitl \j-it (jl lilli («JL«JI Jj-i 1 la » a 
' *JJ ' rt t -^ > " L^- 9-J Q '^>1 2tJ Si ) ^* rt 5>^>.| (_JI r-Ltjtj 21 d j i no ilitl CjL»_4->J.i 
L gj)~i(.ntl tiili I j»j''^" <_. tllalj V ,^111 S-ul^JI (j^J^laJI *_o j-oVl dilj^j 

p^IL>.1 jj-a Jjl c -^ (j-Hj-^' tl)' ^Lj^tjj LnJ 1 cjLsjLm (j^j if_fljjJLi ^-^.jJ^-tSHJl 

^jJl^- Ji3 dlli J Laa» JLSj "^' 7t-Us ( _ ;r 3 Ltjlgt'i 11 1 j 4_ul^JI 3j^>.LLaJI 
3_cl_LnaJ ,3 J •> '" II ^ i'pLII (j-3 <2jj_3jj JL3 SjjJjJI Oul£ I jlj iaLc (j-flJt 
.j_uaL>JI OJS^JI ( _ ;r 3 L^jLlC. jj-jJ Lo Lis* J^J-JJ !M-3 4_ul^JI (j\^-\^lzl\ 
4 ri 1 "1 -»J, I («ji2l AJ-S3 (jl 3jjj_ua (jr^ '-'-* -"J- 1 O' D^-*^ «Luut^(! (j-«J 
ojut (jl dJJi 5_LjJu1I 2alUll j \l ,^ /1 ^| jLa-*ii 11L1 3 ir^iL>JI I yj 4 a. 1 «_lLi ajj 
^ jr l\ LajjjU r-LLso 3j_iiLi CjIj_«_oj 5j j a. I ^1 r-Lljo LJj^J Lo jjL^a-ll 
j i\ ' * rt a! Jl^-**k hI 5V^>.| ^ij-^j (jl 3-A dJJ!i (j_a jq_A 2lj i L^jlj-iloJ cUjLLs (J1^_al 

SJLjjlJI jjL^aiLa i L^jli 32LLJI ojut .>Ij_lL-J j^I^JI ^ (^Jjij SL j_JI ajaLLJ! 
«Lc^_*5_>J,1 ■*• \\ t^aj L^J^ *"i < 11I j^*-3 raj Lx j-uSJl (j-i-*j ^1 a ji* y '" _ ^ 
(j^SLj Lo j_«_il SJjjlJI 3 al UtTa iL^jli 3x.jj!^J,I 3JoLj/^jj 3-j-i-«-LI 3j^ uu.1I 

(j n'C » II (ji^. (Jj r-jLjJI (^1 jJ-Laj d<l 1 11 ■» j ■ aj (jl (j^, j_uaL>JI LlISj ( _ ;r 3 
V (jjs (jlr uopj (^ylll > liull ^^ L^J^I i" 1 .iV 3 ijlUll Sj^-v^l (jLa i_dJ j ,jji 
VjJ j-jjjlJ (_^jJI 4-JajiIII (JjjJI (jLs liili (_^^J iL&.}Ij-uj-uI 3jjj_u3 I j •»■" ij 
CjjjtC l!il 3alUII Sjijj" 1 H a JjJ (^1 Jjri" 1 11 U lJ JS J^tlu J^ 3al Ull ajjuu2ji 
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6i.I-jA.iJ I j^UojoJI (jAjUn? 

^Ltlj (_psj ^(l£j ir-jL>JI (j-a o«:l JLC. J>jj" i n_t (jJajJI I JLA a I J) La j_uSLII (^-i-KJ V 
I j * -i j a J)JL*lu ^pJI ^jjs.^1 2.j,Utl CjLlLuco (J£j jiU^JIj (j u a iA\ iiltjt£ 

. I j* rt (j;j i ti 1 1 1 (J^uaHJu L^ILuutlj 



joJLjlJI Jlj Laj (jJjVl Lg-LaJj^a (^3 SJjjuJI 2JsLkJI Li»._aJajSwi cJljLa 
(jl_j I Lj-2jj i I j* rt (J_aL*_iJj (J_iL_uaJlj (Jj i ii tl (J Lga^I (jx. Lljtj 4_jjjJa (j u a 1" i 
^^.3 d j K S~ , „ « Cjlj-j^Jaj (^1 t_gJ>j j i .i djjjujl jJlL^aXu aLsj-AVI i—kjiSwi 

,, ^A\<-.\\ ^^ai-jL, LgJ}Liuj-J 3«Li^3j)Lj3(jJl <-2jujj 5JLj_*_iJ1 4^LLaJI Lo^oJjJSJj 
' ' "- " j Jj "' j' lA-*- f !>-'-*■ I d>- c ' t^'jJ "»t\\ 4-L>-jJk! ojut ^^ LL'cSL^-i Vj 

(jl " tullSlJI (j Q ~- j i JJ ' . " '" 'J V 2 al ult Lujla 3JjJ_J! OLLaJ.1 (jjs Jt-rji u 
<j-\1l>.Lx!Ij »l aUtl JLtc? JjJU*- (jlf I ^ Jj ta a (j .nt ^jj- i nil J-sJI liili JfLa 

ii*stJI >a^>. oLi (j-uij V Ijut (jl VI iSJjjlJI 2JsLLJL> 3 irVi-^l cjL^JIj 

JUJjJI (jl Jj SLjlJI tj vl .^tl j_o J^sUlII 3«Lj£ »-3j (jJI 2_3j)LgJI jjalaltlj 
3JlJJU>. 5J ^ a> * j JJ Ot jl 4**tf. V I (j-a JtjJJLlj *^jj-*' ^j a i a ■*-" (JJJU1 (j_a 

J JJ ' ^'j '■"' "*" .' ^ V J 3 ~? O^i (Jj-^' Li-iSLajj i3jJ3jHU 3j^j>-2l 3«LoS f-^JJ 

g||<n"ii 11 U 3j-#>- 2 La i5^LlaJI 3jl>.j 4ji1£(J-j12j (^-Aj 4jjj/Lj/I 5J I mo (J^>- j^>-^ 

JL>.| (^Jl 5_LjJ_JI j 'I - — > 1 1 i2LU (Jj^js^j aj2j 3JjJLlJI 32LLJI 2 aiaj? ^ 

oju* j-«-c J>U. ^j tJ A 1 I t J>\41\ JU-Cl^MI 3-^^UI 4lLkJI JLSLAl 
4-j 'I "->" al sLoiSwi «L2J SJaLLaJI (j^ £ i-'j-«-o £ ^- < " LkJ ::e -^ , i*J^ *-d^^ *>4 r * - 2'i 

(_Lc (_j_uL_ul (JS i"i 1 jS^Tt 1 11 ^ I lSj 1 ■■* I tJlJI >j&IaaJI (jl Ljj-j JLoj (j3j i3j)JL»_a 
(_3 JL^JI I J_A (jjjJLso ^c-i lj« 1 nj 1 1 j~ A K JjlSj sLsoLill 3J3LLaJI 'Li-^ SjiLjj 
' d J "' ' ' ' '" JJJ Cj2[L%^ 4j^1j Jj-Lxj Lu SL qj 

j iSJLjjuJI 2 al LaJI 2 -1 laj? (^ LJU. 2U<"miU SJ^-vVl 3«Lo^ j^j -I 
(j_a 3 'I aJIi uVI (jlr 21 ol 1 11 U Sj^v^/I 3jj^5 Sj)Ljj (jlr JL>J,I I jut J <i" »m 
dj 1 11 q i"itl LjjVLiJI (j£. LujJU>. (j-i3 lOJUlij Lo (<s^>- (J-lL2jj Sj^jIlLI 2J3LLaJI 

2jjt^;ll L$3*Li£ jL: Ulu '/.1 2 -10 ^jueD V 3_JL>JI L^j*U^(jl Lulj 5Ala 
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5»l 1$ 2 a C I i a < (j^ls-LJI aLo! L^jlio J^-^' J'j'-*^ tiiljjj '/25 j^l^a- 

(_£jji.l '"'I 1 j a ' t II * j a 4jjIj_>J! dj i M g i"itl CjLkjijJ,! ( _ ;r 3 Lalj iL)M->>J! OJL& 

^j^l i ,-.". rtl ,_l£, L^jjJLS SjLjjJ ^LuLajj zl 7c La i -■ 2 1 Ljlj-a {j\ i n-»o <J^>- j^J-^ 

. L^jLkjj! JjISjj ^j i ii ■; i"ill I a-ilaJI iSUo jj-o J-J^' 0~?" 

i5Jjj-l!I JlsLLJI 2 »laj| ^ 3lm~imU Sj^-vVl jU-^l JjI?" ^^ J-«j«J! -2 

^jlS-ol ^—Jl ^ y i"i i (jl LU S -q-i (JLj^JJ 1 JL& (-J3 fiU-^IL^J,! £il \jaia~j| £j o <<■* (j^J 
I j ... A i 2 j ^ > » I TtLj-iJ (Jj-* 3 J JJ 0""-9 «L^aji.jJI .sljJJ ^j*-*; (Jl m"i i J 
r-LLiVI 4_Lvj_a ^^ Jj^>. jJI jl 3j_jJl>- 77 Lljl (jj-L= jjalalJ LilJi (jl^ «Ijj-u 

LMiJ! 3_c:LL^s L$3 J <j 111 ^JLlI .-.Ijj U-.ll JUJ,I I jut ^ SjjLlII 3JiaVl 
t Jsb^sJLa ^JN mi 1 M-LuaLLI d)1^ i i nil <J^L>. ^j^ *-*■ i] \Jt>j * 1 <> Q\ £^>* ^ J ' " *i '"' *l 

^ ju*.!^!! Jal^U jVjj 1 ^.^"' (^Jl JuVit 3j , ,10 i^.TI Lj>U»JI 2UK JjIS" ^1 
. ji^l^II lUI^U jVjj 10 -8 {ju £j!>y L^JJI (jJUJI jtmtl Jju 1985 ^Lc 

3-ajLil 5JjJLi!l 4^LLaJI <L»Iaj! ^^ 4 1 <n~ i nil 3j-£>- 2I (j^aSI Laa. jj\jju>o -3 
7-Ljjj jLLa_alj 3jlj^>. 4^>-j.3j /j 1 <i tj mi pi * Mil jj-a fiLAjLj-JaJI 3 Al^LaJI jLJ' 
i—SjijJa d>J J m~Mi 5JjJljJI 4^LLaJI <LcjJgjl a . 4_ul^jj '^^J ' ^.^Ij^j TT^J^J 
aIjLJ>-"i 1 11VI <_J Lajj (jJLlILij . Ltj_«x.j 3j^>. 2! 3« Lo^ (jr^ J-^_P 4-ujiLS 4j<j ill 
^ Ir Sj^LUI 3) j a.Vl rl-jJl Sjji>xi3 5JjJjJI j^l ir^olt m$ 'I ,^"aVlj JLtiJI 
.S-iSL^-a 3Jla J^Ja^/ 3_JL«JI I j* r I aSLj J0L2I0.VI ^Ir j j aljjajl ojut J-«->«J 
(jjJUj i3Jj JuJI 4^LLaJI 3j-^>- 2 ^l^~ . ..1 1 jj^U'tl CjVLjco ^j^-«_' (jjt JL4 
(jl J_i ^ lxSli • .." Cjlj^laj JLj m"i 1 11 (jylll SjLcv^JI CjVL>J,I i." 1 1 njl L^JLs i f l 1*1 

jj_a j_uSLII j j La" . ■■ L»^ ^1 j Zu . ■■ " j jk~ . .. iL»jiI! *!jVlj jlSLaal jj^ j_uSLII 

2Lcj^j*_a iUt^Lj^o tf j_fl> J < mm , ,ij .V^U- i. ,IU" ^1 iuLutJI tljMSLALI 
L^J 4-jl sej 1 11 21 1 3jj)j-u3 (^^>*i-JiJ ^ t^aToJll a »1 oUtl /^-l^. c_ ujIIj CjljJL>»j 
j il . a 1 1 «-jfl-Laj l_SJ_A JjjJL>tj ^~=-i ij» mi 4-L L o- t jlj 4_uw-«-Jl jJ^LsJI fQ_iJ_djj 
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. 1947 aLc jj^aj^iiij (>-»£>• ^yfl jjj * 

J -^>-» (<sj 1 1970 aLc jIjJLi j^a 3_lSLuLSLlU Mj^jlL^JI 3_jK ^ r>»j * 

. 1978 j»l£. 

.3_l«1jl!I CjLtj>LI OjjSLII JL^jlaj 2al Utl ^ mja j^fl lio^Li LJL>. J-«-«J * 
2alUllj J5lj 1. ill lLLuISLuj (^ 3_uii«JI Cj^tjJI <j-o JLjJLkJI j ui L> aLJS * 

: L$_La d j i u Mill 

Jjj (j-s ^jlj^JI Jjj«J! Sjju <_,_a to.j^SJI (j-a (j 111 »» uJI ^Lui^l * 

. 1979 oujSLII-^jjiJ! j.AiJ! 
-3'jjlt 4aj>UI (jS'l inU -1 j -1 1 -* ^ya 5JjjllI! SJsLkJI j^l i^>« alaj-'uil * 

.1980 jlai 

2 al U tl J . «:...« * 

«_lL>JI Jjj (_^a 3 j 1,1 a ui II 

3_L^a ^ j mi m < » ) (^JjJI 

.(1981 JjjjI 3.0^1 
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